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The DSPA was formed ‘in 1967 to provide for a free interchange of 
information relative to manned submersible design, operations, 
techniques, and materials in order to further the safe and 
peaceful progress of man into the deep oceans. 


Requests for information or contributions of items for inclusion 
in future Newsletters may be addressed to: 


Robert K. R. Worthington fale: Donald E. Saner 
President & Editor, DSPA Sec'y/Treasurer, DSPA 
3005 Curie Street 9182 Newmont Drive 
san Diego, CA. 92 122 San Diego, CA 92129 
(619) 455-6659 | (619) 484-3563 


Correspondence reetncre to membership or orders for DSPA insignia 

items may be addressed to: Te, : 
Willis Forman : eo 5 Shai et i 
Membership Chairman, DSPA Seeker 
3347 Mohican Avenue M 2 RS 
San Diego, CA 92117 
(619) 275-0294 
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Dry Tortugas. In June, they made 80 dives in 1 j 
mas, followed by geology dives off North Cana tive org sodas eae 
checking the marine environment around a "Texas Tower" off New ork 
and performing biology and "kid familiarization" dives off New Eng- 
land. In August, they were in Prince William Sound, searching CoP 
signs of petroleum contamination on the bottom and findin none 
noting "record fish runs this year", By September they are makin 
fish counts in Oregon waters. In the past year DELTA made 450 cee 
in 108 dive days and carried 133 observers, Wow!--Prompted by And 
Rechnitzer, Rich recounted the story of the NEKTON BETA accident Ae 
1970 when he made a free ascent from the submersible on the bottom 
in 240 feet of water off Avalon, Catalina Island. NEKTON ALPHA and 
BETA were operating together to locate and Salvage a sunken cabin 
Cruiser. In’ hoisting the cruiser, a line parted and the cruiser 
planed down and laterally, crashing into BETA,observing the operatiOn 
from a "safe distance". BETA flooded through a broken viewport and 
plunged to the bottom. Slater escaped through the topside hatch 
and reached the Surface unconscious at some distance from and unob- 
served by the surface Support personnel. By happenstance, a fish- 
erman in a rowboat sighted him and was able to hold him until help 
arrived from a passing boat. The co-pilot was not so lucky and did 
not Survive. Not in the least intimidated, Rich Slater has contin- 
ued to dive in NEKTONS right up to the present. 
peester 73 1990--12 Members and 8 guests present. Will Forman and 
ay nechnitzer gave a quick Summary of their exorbitantly high 
priced experiences at Monaco in conjunction with the 9-11 October 
Tourist Oceanology International Conference. Other DSPA Members 
Present at the Conference included Walsh, Shumaker, Nuytten, and 
Bob Walker. A full-size model of the Forman-designed, acrylic, 10- 
Passenger SEA-VIEW was on display, reportedly the hit of.the.show.—— 
Our Scheduled speaker, Joe Hughes, gave us an intriguing and provoc- 
ative report on the current status of mini-subs world-wide and the 
growing threat of their military use, particularly by third-world 
nations. Defense and countermeasures against such small, quiet 
vehicles are apparently not presently available. Iraq, Iran, and 
the PLO are among the purchasers of these vehicles. 
November 15, 1990--10 Members and 18 guests present. The attendance 
of five members of the Woods Hole ALVIN team was a bonus at this 
meeting. Among the ALVIN pilots was Cindy Van Dover who had partic- 
ipated in the recent Soviet MIR dives off Baja California with our 
speaker, Dr, Brent Stewart of the HUBBS Sea World Research Instit- 
ute. He displayed video of MIR launch and recovery from the USSR 
support ship KELDYSH and of bottom observations in hot vent areas 
in ‘the Gulf of -Californiaw. Actually ends primary field of interest 
is seals. His comments on the migrating patterns of elephant seals 
from the California Channel Islands to the Aleutian area were par- 
ticularly fascinating, involving dives up to an hour in duration 
to depths as great as 5,000 feet.Dr. Scowcroft also described his 
recent dives in the USSR,s PISCES submersible in Lake Baikal for 
research on the unique seals which have been landlocked there fo 


some thousands of years. ; 
January 17, 1991--9 Members and 9 guests present. Speaker Dr. Bob 
Dill’ of Dill GeoMarine and the University of. South Garolinel voldu 

about marine geological research in the Great Bahama Bank area off — 
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NEWS FROM MEMBERS 


Patrick Smale--ODYSSEY I (8/31/90) q 
TODYSSEY 1 is still in the shop at I.3.E., Port Coquitlam, B.C. 

We completed A.B.S. (Shop) Life Support Test and are working out 
numerous details prior to Sea Trials and Test Dives. Our crew had 
a tour around the latest Atlantis sub a couple weeks ago. She is 
scheduled for Sea Trials 11 be sent to Aruba, 
Netherland Antilles, to commence tourist operations. 


vices of Vancouver haswon a contract to provide services 
line to be built between Vancouver 


water to assist in the gas pipe 

Island and the B.C. mainland. Information is that they Wal iL oS 
using two "Newt-Suits for the work, which is to include 'bagging' 
between 'spans'. Should be an interesting test of the Swisice eeior 


abate ies 


in deep 


The ODYSSEY II hull has passed her 'drop-test! and is 
o delivery to the I.S.E. shop. The crew of 
1 be doing the construction with 


she will go to Bali for 


‘I.S.E.'s assistance. Upon completion, 
tourist operations. 


-* merits for waiver 0 
keSation as Member)" 2... 
7S 9/28/90)--"We finally got ODYS 
’ pest dives, the last 
rim A.B. 


Certification: American Bureau of 


The DEEP-LINE Panoramic Submarine is the worlds only submarine in its class. The 


Hingle (ex-ATLANTIS) as Operations Mer.; Dillip Ghosh (ex-1.S.E.) 

as Electrical and Co-pilot; Dick Barker as Co-pilot. Once we are 
set up, we will commence operations on a 6 dives/day basis until 1 
we get all the bugs out and then work up to a 12 dives/ day sched. 
(12/30/90)--"Our status with ODYSSEY is still down. All our 
thrusters are being worked on by Industrial Drives in Virginia, 

It appears that transient voltage spikes from the sub have caused 
the component failure in the motor controllers. (The controllers 
are inside the thruster housings). We are now busy designing a 
capacitor sustem to try to filter these transient spikes out of the 
system. I expect the thrusters could be back and installed by mid- 
January, with a bit of luck! In the meantime, we are keeping busy 
in the dock area and support boats, as well as the daily maintenance 
on the sub, including almost daily wet dives to keep the marine 
growth down. Where we are docked is a more or less stagnant lagoon 
So we are collecting a lot of seaweed and other marine growth. We 
will certainly be happy to get operational again." 

(1/31/91)--"I understand that DSPA published in 1971 a document 
entitled 'Selection, Training, and Qualification of Deep Submersible 
Pilots'..Lf a»copy, isistild available;edawouldiiikerto Tévieweir, 

aS we are in the process of. drawing up requirements and training 
schemes for our Odyssey I crew members. We still have one thruster 
down, as well as the spare. We are awaiting spare electronies pack- 
ages from Industrial Drives which could put us back in business 
when we get our surface support craft operational." 


DEEP LINE Panoramic Submarines, Hugo Pfaffhauser, Managing Director 
"The first Swiss Panoramic Submarine will begin the "Tour de Lacs 
Suisses' 1 November '90 in Lake Zurich and will continue, for about 
one month each, to Lake Geneva,Lake Lucerne, and Lake Lugano. The 
submarine was designed by the eminent underwater scientist, Prof. 
Jacques Piccard. The Tour de Lacs will be run in conjunction with 
the Swiss ‘Year of the Lakes and Rivers and the celebration of 
Switzerland's 77th Anniversary. The Tour offers a once in a life- 
time opportunity. After the Tour, the Panoramic Submarine will be 


located at a tropical destination. 


Measurements: Length 13,3 m 
Heighth 4,9 m 
Width 2,6 m 

Draft: 2,3 m 

Weight: 33 t 

Operations-depth: 100 m 

Crew: 1 pilot + 1 copilot 

Passengers: 16 

UW-lights: 14 lights 

Autonomy: 12 one-hour-dives 


and 72 hrs reserve 


Shipping (ABS) 


arrangement and size 


of its windows provides optimum viewing, and it is able to dive to an operational-depth of 100 meters. 
The 8 side located windows have a diameter of 80 cm. The viewing from inside the submarine is supported 


by 14 underwater lights. The submarine is powered by electrical thrusters. 
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Following this, R/V SEWARD JOHNSON and J N-SEA Ta i cae aP eaoe 
port and transited to the USS MONITOR National Marine Sanc 3 ee 
Hatteras, North Carolina. The purpose re hire nS ee was to P. 
of four NOAA-designed permanent monumen a . 
The first Regunent As outfitted with a bronze plaque that reads What the 
fire of the enemy failed to do, the elements have accomplished. 
Keller) The other objective was to photograph and video document rec 
This has helped the NOAA Sanctuary managers assess the MONITOR'S condition 
prior to the scuba operations they recently issued permits for. The 
documentation was extremely good with bottom visibility exceeding 100' at 
times. The wreck did show sane deterioration since last visited in 1987 and 
project managers are discussing ways to check or Kalt its progress. 


From there, R/V SEWARD JOHNSON/J-S-L It transited to an ops area off of 
southern New Jersey to examine and sample locations in and around the offshore 
sludge dumping grounds. This was another NOAA-sponsored mission to check the 
effect that this dumping has on the offshore flora and fauna, and to check for 
illegal practices such as the dumping of sludge short of the permitted site to 
save time and fuel. 


Fran New Jersey, R/V S.J./J-S-L II proceeded to the Gilf of Maine to work 
a seamount called Ammen Rock that abounds with ongoing experiments, some 
placed there by Harbor Branch 5 years ago. 


R/V EDWIN LINK in the meantime rolled off the ways with 2 new generators 
and set out for sea trials with J-S-L I on board. After trials were 
completed, we were joined by a film crew from B.B.C. and Sir David 
Attenborough. Sir David participated and was filmed as an observer in J-S-L 
Ee ee These shots will be incorporated into a series called "The Trials 


Inmediately following that, R/V EDWIN LINK/J-S-L I proce : 
Canaveral, Florida for "Project 19". This is a group aes is ee ce 
the remains of an Avenger torpedo-bomber that was located by the J-S-Ls aaeing 
the 1986 search for the remains of the Space Shuttle Challenger. The 
Se ae is concerned with the positive I.D. of the wreckage to determine 
i i is one of the lost squadron of bambers (Flight 19) of Bermuda Triangle 
ame. At their request, no other details can be released. I wish Toenail 
tell you more; it was a very interesting mission. gach sam bata Gaede pres 
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R/V EDWIN LINK then disembarked J-S-L 

' -S-L I at hameport and onloaded the u.s 
Navy's autonomous ROV, SEA LION *S- 
Lab for one week of trials. ; bullt by I.S.E. and run by the Naval Research 


With that over, J-S-L I was placed back aboard R/V head 
, EDWIN LINK and 
A Cape Hatteras to work the MONITOR Marine Sanctuary once again. a 
Libieed tek tavaeege nt were to place the 3 remaining momuments and to aut the 
e off of the previously placed . i 
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A glass lens f i 
thasdebeis sisid ee ran a hurricane-type lantern was recovered fran 


and a Nikonos camera and strobe system lost b 
scuba divers was recovered nearby. Z ° y one of the 


R/V EDWIN LINK & J-S-L I then supported 2 NOAA- ed 
off of the North Carolina coast. Ippo sponsored science missions 


R/V SEWARD JOHNSON and J-S-L II, after a layover in Maine, proceeded to 
the Great Lakes for a NO -sponsored, multidisciplined study camprised of 7 


Separate legs. This mission will end in Sept. and the ship and sub will be at 
hame port in early Oct. 


In Aug., R/V EDWIN LINK and J-S-L I proceeded to the Yucatan for 
Operations beginning in Mexico and ending in Belize. 


That's about it for now. There are missions planned for both subs into 
December. I'll tell you more about them at a later date. 


As far as how we decide which J-S-L will complete a mission, there is 
only one prerequisite and that is for J-S-L II to handle any mission in fresh 
water. It is the only one equipped at this time to mount the additional 
floatation foam required. Other than that, what determines its mission load 
is governed by the winter maintenance. The J-S-L that is out of maintenance 
first is embarked on the support ship scheduled for that trip. If it's a busy 
year, then there is little chance or reason to swap subs baring breakdowns or 
unscheduled maintenance. 


Kirk Newell--Alabama CAD/CAM, Inc.-ex-TRIESTE II (11/17/90) : 
We started this business about three years ago, and so far things 
are going very well. We'd welcome an opportunity to assist any 
members with finding the "right stuff for computer-aided design 
or manufacturing requirements. I had hoped to be out in San 


Diego this year on active duty, but my orders were just changed to 
D.C. Maybe next year." 


Glenn Minard--ex-DEEP QUEST, ex-DSPA (1/22/91) . 
(A long and very interesting letter from GlennAbout the Middle 
East situation, based on his observations while working out there © 


It appears that last fall he was called on to perform ‘courier 


course. Anyway, he is now back safely ten nis b 
establishment in the mountains of southeastern Seka pa ONe 
members who don't know Glenn, let me vell, you ne, sSaaan 
definitely one-of-a-kind!) . is 
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5 D./Dis- 
Andreas B. Rechnitzer, Ph. 
tinguished Service: For the past 40 
years, Andy Rechnitzer has dedicated 
an extraordinary amount of time, talent 


and personal resources to making div- 
ing safer, self-regulated and more en- 
joyable for all. 
Rechnitzer began scuba diving in 
1949 when he and some other UCLA 
students purchased the third Aqua- 
Lung in the United States. Diving was 
much more complicated then than it !s 
today; Dr. Rechnitzer had to send his 
“Skt OLICR  Coltl) (8. 16709) 


Andy Rechnitzer 


cylinders all the way to Los Angeles 
from La Jolla to be filled with breath- 
able, oil free air. 

Rechnitzer has been a member of the 
NAUI Board of Advisors since 1960. He 
has also been a member of many diving 
Organizations, including: president of 
the World Underwater Federation 
(CMAS), CEDAM committee, Seaspace 
Symposium, Deep Sea Pilots Associa- 
tion and Association of Diving Contrac- 
tors. He served as a maritime history 
specialist for the expedition that validat- 
ed the discovery and location of the 
USS Monitor and he directed the world 
record dive to 35,800 feet in the bathy- 
scaphe Trieste. Additionally, Rechnitzer 
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has a number ot publisned DOOKS, arti- 
cles and bulletins and was the recipient 
of the NOG! Award for Science. 

Andreas Rechnitzer continues, un- 
stintingly, to make his time and knowl- 
edge available for supporting a broad 
range of scientific, commercial and rec- 
reational diving issues. This, along with 
his many volunteer activities in diving, 
makes him the perfect recipient for the 
1990 NOGI Award. 


e Andreas B. Rechnitzer, 
Lockheed Award for Ocean Science and 
Engineering for outstanding accomplish- 
ments by an individual, company, or 
organization in marine science, engineer- 
ing, or technology. Rechnitzer received 
the award for his outstanding accom- 
plishments with academe, government, 
and industry. He has been a pioneer in 
the scientific application of scuba and 
deep submergence. 


Don Walsh, Ph.D./Science: Don 
Walsh has been involved in ocean relat- 
ed activities since the late 1940s when 


he enlisted in the navy. In 1958, Walsh 
was the first officer in charge of the na- 


vy'’s bathyscaphe Trieste. During his 
tour of duty with the Trieste he co-pi- 
loted many deep dives, including the 
world record dive to 35,800 feet. In rec- 
ognition of this achievement, Walsh was 
awarded the Legion of Merit by Presi- 
dent Eisenhower, 

Walsh has been a key participant in 
many new developments in ocean tech- 
nology, CTFM sonar, pressure compen- 
Sated power sources and electrical sys- 
tems designed to withstand pressures 
at any depth. Walsh and his associates 
also provided the conceptual design for 
the submersible Alvin. 
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s A&M, Walsh was one of the 
first in the U.S. to work in the peer i 
mote ocean sensing. He was ae 
charge of the U.S. Navy Set es 
Diver and Salvage Support Office 


At Texa: 


Don Walsh 


was the founding director of the Institute 
for Marine and Coastal Studies at the 
University of Southern California. He 
has served three assistant secretaries 
and also three secretaries of the navy 
with regard to science and technology. 
He contributed ideas often used in pro- 
posals to the U.S. Congress. 

Between 1979 and 1985, Dr. Walsh 
served on the National Advisory Com- 
mittee on Oceans and Atmosphere. He 
has made more that 1,000 personal ap- 
pearances on radio and TV and has au- 
thored more than 125 marine related 
papers, articles and publications. Don 
currently lives in Southern California 
and is part owner of Parker Diving Ser- 
vice—the oldest commercial diving 
company on the West Coast, 

' For his achievements in many diverse 
underwater fields, a NOG| Award is a 
most appropriate means of recogni- 
tion. ~sm» 
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))) Seafloor Vents Revisited, Found to Be On the Decline. As far as seafloor vents and plumes go. 
the TAG hydorthermal field is among the grandfather generation. Discovered in the late 1970s, the 
TAG field at 26° North latitude was the first area to be discovered on the Mid-Atlantic Ridge. But 

a visit to the same area this year has revealed the field is a whole series of hot springs in varying 
stages of declining activity. NOAA’s Dr. Peter A. Rona, one of the original discoverers of the field 
1,800 miles east of Miami, revisited the area earlier this year in the submersible A/vin and reported 
his findings at the annual meeting of the Geological Society of America, recently held in Dallas, 
Texas. Diving 2.2 miles beneath the surface of the Atlantic, Rona and Dr. Geoffrey Thompson of 
Woods Hole Oceanographic Institution found a series of mound-shaped mineral deposits in a 
seafloor area about 35 miles in size. “For the first time, we were able to look in detail at the TAG 
hydrothermal field,” Rona said, “recording temperatures of the plumes of mineral-rich fluid spewing 
from the seafloor, determining the chemical composition of the plumes, and observing the types and 
distribution of mineral deposits, as well as animals, including live fossils. Our discovery of the series 
of mounds in various stages of declining activity helps elucidate the entire process of ocean venting, 
from origin to total decay.” Rona reported that the field encompassed a number of both high- and 
low-temperature mineralization sites. One presently active, mound-shaped deposit was the size of 


the Houston Astrodome, he said. s: 


MANNED SUB RECOVERS DIVING VICTIM 


A 23-year-old man who died while diving in New York’s Seneca Lake 
was recovered by a man ina Kittredge Industries K-350 submersible. 
Eighteen pounds of weights and empty air tanks were still attached 
to the body, therefore, the man may never have been found without 
the aid of the sub. The medical examiner's office said the cause of 
death was an air embolism resulting from a malfunction by an air 
regulator. His diving buddies tried to share their air with him but he 
panicked and tried to surface. They were ata depth of 150 feet at the 
time of the malfunction. The sub owner built his 2-man craft, “Lake 
Diver,” from Kittredge plans. 

Earlier this year, the same Kittredge sub owner/operator found and 
attached recovery lines to a seaplane that sank in 300 ft. of 

water in Seneca Lake in 1972. He actually found the wreck 

while testing his sonar three years ago, but the salvage 

couldn’t begin until he finished building the sub’s support 

vesscl, Tender Nellie, earlier this year. The seaplane’s pilot 

and only passenger had escaped without serious injury. 
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Vigw PORT 
K-250 ONE MAN DRY SUBMARINE FOR SALE 
100% operational, everything including trailer. 
Must sell to finance larger sub. $8,000 or best 
“offer. Video tape on request. Mark 301-474-9235. 
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Iraqis may 
have small 
subs in gulf 


By Gregory Vistica 

Staff Writer 

Using front companies, arms deal- 
ers and friendly governments, Iraqi 
strongman Saddam Hussein most 
likely has acquired small-scale sub- 
marines capable of sinking a large 
warship or oil tanker, military ana- 
lysts say. 

Not only do U.S. intelligence offi- 
cials and industry experts believe the 
Iraqis have small subs, they say 
tracking the silent, battery-driven 
vessels is practically impossible, 
making them even more dangerous. 

“They could sink a frigate or cru- 
iser without any problem if the tor- 
pedoes hit below the vessel’s armor 
belt,” said former U.S. Navy subma- 
rine officer William Ruhe, an expert 
in underwater warfare. 

The small-scale subs can also lay 
mines or transport underwater 
teams, experts said. Iraq has a 2,000- 
man special forces group based at 
Umm Qasr, from which teams could 
be transported in the subs to carry 
out terrorist attacks on land or to 
attach limpet mines on the hulls of 
ships. 

Because the subs are so small, 
ranging from a 12-man, nearly 150- 
ton mini-sub ‘to a two-man, 29-ton 
midget, experts said they are ideal 
for operating in the Persian Gulfs 
restricted waters, which for the most 
part are about 180 feet deep. 

For the scores of U.S. ships and 
vessels from other nations preparing 
for a possible war with Iraq and op- 
erating in the gulf region, the Iraqis 
subs would constitute a real threat. 


_ “We do know for sure they have 


been going flat out to get them for a 
number of years,” said author Rich- 
ard Compton-Hall, a former mini-sub 
operator for the British Navy. “My 
oe is I believe they have 


Navy intelligence officials said the 

States has been monitoring 

Iraq's efforts to acquire smal! sub. 

marines for some time. They too be- 

se = itn fecal having 
sighted one — that 

hid q probably has 


“We're very concerned about them 
being in the area,” a Pentagon intel- 


urce said. “It certainly 


ligence so tealthy errorist 


gives them a 8 


threat.” ' 
Joe Hughes, a San Diego subma- 


ine expert and former vice presi- 
eat of Undersea Technology for the 
Honeywell Marine’Systems Group, is 
one of those who suspect that Iraq 
may have acquired the subs from 
Cosmos, an Italian ship builder. The 
small submarines range in price 
from $20 million to $100 million. 


Cosmos, which has been building 
small-scale submarines for more 
than 25 years, recently was bought 
by Industrias Cardoen, a Chilean 
arms manufacturer. Industry ex- 
perts believe that Cardoen, which 
until recently was a major arms sup- 
plier to Iraq, is a front company. 

“Apparently the money that went 
into buying Cosmos came from 
Iraq,” Hughes said. “Before the inva- 
sion (of Kuwait), 85 percent of its 
business went to delivering weapons 
to Iraq.” 

Hughes and Compton-Hall will 
present a paper Tuesday on the 
threat and use of small-scale subma- 
rines at a Washington, D.C., confer- 
ence on special operations and low- 


- intensity conflict. 


The two experts, as well as many 
others interviewed, believe that 
small subs are the perfect weapon 
for commando-style operations in 
the Persian Gulf or other Third 
World areas. 

Iraqi subs could lay mines, torpedo 
tankers and warships, or even sabo- 
tage oil pipelines, having a major im- 
pact on the world’s financial mar- 
kets, industry experts said. They 
could also inflict severe damage on a 
U.S. amphibious force landing near 
Kuwait, intelligence and congres- 
sional sources said. 


“They pose a significant threat and 
it is of great concern,” Hughes said. 

Industry experts said Kuwait 
city’s harbor, plus the Iraqi ports of 
Umm Qasr and Faw, are ideal places 
to base the subs. They could be 
moved around on flatbed trucks at 
night, concealed from U.S. surveil- 
lance satellites. 

The small subs could navigate un- 
detected in the gulf because its shal- 
low waters and the surrounding 
coastline make U.S. anti-submarine 
warfare techniques nearly useless, 
experts said. 

Stan Benkowski, an anti-subma- 
rine warfare expert with Wagner & 


Associates, a company in Northern 


-10-" 


ifornia’s Silicon Valley, said U.S. 
iene efforts have focused on find- 
ing and tracking larger, nuclear- 
powered Soviet subs. 

“That’s what Americans get their 
practice on. But the bigger problem 
is the electric subs are so quiet, 
Benkowski said. 

When submerged the subs run on 
batteries as pre-nuclear vessels did, 
at very slow speeds, which means 
they give off a low sonar signal. 
Some of the subs have new propul- 
sion methods, such as air-independ- 
ent engines, enhanced fuel cells and 
closed-cycle diesels that make them 
even quieter and allow them to stay 
submerged up to a week without sur- 
facing. 

Because of the shallow gulf wa- 
ters, U.S. warships and submarine- 
finding helicopters would probably 
use high-frequency sonar ranges to 
hunt the subs, experts said. 

“Midget-submarines have ad- 
vanced increasingly, while the de 
fense against them has gone back- 
ward,” Compton-Hall said, noting 
that he piloted his British vessel 
through anti-submarine nets and 
avoided sonar tracking vessels on the 
surface. “We were never caught.” 


Surprise would definitely be on 
Iraq's side, said a former U.S. sub- 
marine officer who is now an indus- 
try official, and asked not to be iden- 
tified. 

“If I was in Hussein’s shoes, I 
would be very careful in revealing I 
had that capability. It’s not in his in- 
terest to let us know he has it,” said 
the official. 


The small subs can carry up to 
four lightweight and two heavy- 
weight torpedoes, 12 ground mines 
and frogmen, said John Benedict, an 
anti-submarine warfare expert at 
the Applied Physics Lab of Johns 
Hopkins University in Laurel, Md. 
The torpedoes can be tipped with up 
to 650 pounds of high explosives. 


The vessels, which vary in length 
up to 160 feet, have a range of 1,600 
miles at a speed of 8 knots. Their top 
speed is 25 knots. 

- Benedict said that the small subs 
have the ability to carry anti-ship 
cruise missiles like the Exocet, a 


French-made missile that Iraq acci- 


dentally fired at the Navy guid 


missile frigate Stark, killing 37 cre 
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cruise missile from underwater, Oth- 
ers said the subs can potentially 
carry missiles armed with chemical 
weapons, 

Although most industry officials 
believe Cardoen, the Chilean firm, is 
the likely conduit for subs to Iraq, 
intelligence sources said that two 
Moslem countries friendly to Iraq, 
Libya and Pakistan, have small sub- 
marines too. Libya, which intelli- 
gence sources say had at least six of 

. the subs, allegedly gave two of them 
to the Palestinian Liberation Orgam- 
zation. 

The intelligence officials said it is 
possible others were given to Iraq. 
Tran is also said to have one. 

The Soviet Union has 200 of the 
small subs, Compton-Hall said. Yu- 
goslavia, which has built ships for 
Jraq in the past, manufactures the 
Una, a popular mini-sub. The Ger- 
mans, North Koreans and another 
Italian firm, Maritalia, as well as the 
British, build small-scale subma- 
rines. 3 

All of these countries, submarine 
Specialists said, have either supplied 
weapons to Iraq or were friendly 
with the Saddam regime prior to the 
invasion ot Kuwait. “There is a whole 
list of vessels in the same category 
that they pursued and potentially got 
their hands on,” Hughes said. 

The U.S. intelligence network 
monitors the worldwide construction 
and delivery of submarines, includ- 
ing small subs, that might be a mili- 
tary threat to US. warships and 
commercial vessels, sources said. 
However, the smaller subs pose a 

tremendous surveillance challenge 
because they break down into three 
sections and can easily be transport- 
ed in a cargo container, Hughes said. 


Hampshire College, Mass., profes- 
sor Michael Klare, an expert on 
arms transfers to the Third World, 
said: “You ship these things in neu- 
tral-looking containers to a place 
like Rotterdam, Holland. You put it 
on another ship to Singapore or Hong 
Kong through companies with non- 
military names.” Eventually, he said, 
it gets to Iraq. 


Klare said Iraq and scores of other 
countries haye done this to evade de- 
tection, actually buying trading com- 
panies so they could put their own 


people in charge. “Apparently this 


_ has gone on for years,” he said, in 


places like Chile, London and the — 


United States. 


NEW RECREATION SUBS 


Recreational Submarine Sys- 
tems, Carson City, Nevada, has 
developed a prototype one- 
man, single atmosphere sub 
with a depth rating of 300 ft. It 
weighs 2,610 lbs dry and has ap- 
proximately 600 Ibs of reserve 
buoyancy. It is propelled by two 
Minn Kota 2 hp outboard mo- 
tors connected to three 12 volt, 
gel-celled, 105 amp deep cycle 
batteries. Buoyancy control is 
achieved with the use of high 
pressure air stored in two 80 cu. 
ft. SCUBA tanks. The combina- 
tion is trailered together for easy 
transportation. 

Developed by David Yochum, 
the support craft is a 24-ft Lowe 
pontoon boat powered by a 48 
hp Johnson outboard motor. 
RCS is now designing a two- 
mansubmarine with a proposed 
depth capability of 200 ft. This is 
expected to be the production 
model. 


DELTA SUB 
USED BY NUF 


The National Undersea Found- 
ation at the University of Con- 
necticut is providing the Delta 
2-man submersible for the High 
School Aquanaut Program, 
which is federally-funded. It’s 
an opportunity for high school 
students and their teachers to 
participate in real undersea re- 
search in the Gulf of Main, the 
waters off southern New Eng- 
land, the mid-Atlantic Bight and 
the Laurentian Great Lakes. At 
present, the students are from 
southeastern Connecticut high 
schools but there are plans to 
bringininner-city students from — 
New York next year. 

The students have found the - 
dives to be fascinating and they 
really learn about marine pollu- 
tion and other problems of the 
sea. ; 7 rt I 


Deltaisrated for 1,200ft.depths. 


The National Undersea Found- 


ation hopes the program will 


expand nationwide. 


Scientists Use Navy's Turtle 
For Sound Pictures of Smokers 
Marine scientists have not seen 
enough of the plumes rising from 
vents in the seafloor. National Ocea- 
nic & Atmospheric Administration 
and Naval Research Laboratory scien- 
tists said they will attempt to take 
sound “pictures” of plumes of mineral- 
rich fluids injected into the Pacific 
Ocean through vents in the seafloor. 
The plumes. from ocean bottom 
hot springs. carry chemicals, minerals 
and heat into the surrounding ocean. 
The effect of this venting on the 
ocean environment is significant. 
according to Dr. Peter A. Rona and 
David R. Palmer of NOAA‘s Envir- 
onmental Research Laboratories. The 
amounts of some metals emitted into 
the ocean through the process. Rona 
said. are comparabie to those derived 
from rivers flowing into the ocean. 
The heat transported into the ocean 
by the hot springs contributes to driv- 
ing deep-ocean circulation. 


Diving to a depth of 8.600 feet in 
the Navy’s Turtle deep submergence 
vehicle, the researchers will try to 
obtain sonic images of the plumes. 
which often rise 1.000 feet or more 
from the seafloor vents. 

The study will focus on a field of 
seafloor hot springs previously dis- 
covered on the East Pacific Rise, an 
area of the Pacific south of Baja Cali- 
fornia and several hundred miles off 
the Mexican coast. The study is ex- 
pected to continue next year when 
existing doppler sonar techniques will 
be used to measure the velocities of 
the fluid movement in sections of the 
plume. 


SUBSEE ASSETS ON 
SHERIFF'S AUCTION 


The assets of Subsee, Inc., Ft.. 
Pierce, Florida, including the 
Perry-built PC-1501/L-1 and its 
related equipment 
auctioned under 
County Sheriff's 
ha n modifie 


The Sea View 10 
acrylic-hull sub- 
marine was flown 
in especially for 
T1090. It turned 
out to be the 
show-stopper. 


A new conference & exhibition 
for a relatively new industry 
was held last October in Mon- 
aco. This “new” industry is the 
tourist submersible/submarine 
and marine resort centers indus- 
tries which sprang up just a few 
short years ago with the suc- 
cessful introduction of tourist 
subs in clear water sites, notably 
in the Caribbean. SUBNOTES/ 
WAVES has covered these 
developments from the new 
beginnings in the ’80s, reported 
gains and set backs and man- 
aged to have our energetic and 
inquisitive ROV-ing correspon- 
dent, Charles Azéma, in Mon- 
aco gathering extensive infor- 
mation for this feature story. 


Tourist Oceanology Interna- 
tional 90 (TOI90) was held at the 
Monte Carlo Convention Centre 
in Monaco, October 9-11, 1990. It 
was originally planned for a 
Grand Cayman Island site, but 
the venue was shifted earlier in 
the year when it was realized 
that the event would be much 
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TOURIST OCEANOLOGY INTERNATIONAL 90 


SPECIAL WAVES REPORT 


alin 


rand more internation Hi 
Zhe than originally os. 
pated. Bob Munton, Spearhea 
Exhibitions Ltd, was the chief 
organizer and was assisted 
proficiently on site by Lesley 
Sandbach. 
The show drew over 300 dele- 
gates from 23 countries, includ- 
ing Yugoslavia and the USSR 


$190 (if you’re in or thinkin 
about getting in this business, 
you should have a copy). 

It wasn’t cheap to attend. While 
admission to the exhibition was 
free (if pre-registered; £10 on 
site), admission to conference 
and associated events was £600 
for the three days. Add to that 
transportation, hefty hotel bills 
in Monte Carlo, meals, entertain- 
ment and... well, you had to be 
serious about this business. 
While Monte Carlo is a superb 


INTERSUB's Coral Ranger 


(most from USA, UK, France, 
Japan, Canada, Belgium, Ger- 
many and Finland). As our Chaz 
noted in his dispatch, “Partici- 
pants at the conference were 
amongst the brightest and most 
competent in the Scientific 
Aquatic World.” There were 53 
exhibitors and over 60 presenta- 
tions were made in conference 
sessions. All subjects concerning 
marine and submarine leisure 
technology and trends in the 
1990s were thoroughly pre- 
sented and discussed, including 
tourist submarine technology 
and safety, related marketing, 
investment opportunities and 
insurance, underwater and 
marine waterfront parks and 
underwater leisure and scuba 
diving from cruise ships. Many 
of the presentations are available 
in written form and a two-vol- 
ume set of proceedings can be 
purchased from Spearhead for 


eee 
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location, Bob Munton has ac- 

knowledged that he is looking at 

alternative venues for the 1992 

event, since success of the 1990 

show should justify a Tepeat. The 

Miami, Florida area has been 

suggested by some who attended 

in Monte Carlo, but no an- 

nouncement has been made as of 

press time. 

According to L. Bruce Jones & 

Associates, an analysis and con- 

sulting firm specializing in tour- 

ist submarine operations, there 
are presently 40 tourist sub- 
marines operational, under 
construction or planned. These 
Tange from capacities of 2-3 
people in Perry-built PCs to 46-48 
Passenger subs operating in 
various underwater pleasure 
spots all over the world. It was 
originally thought that United 
States would become the prime 
manufacturing center of tourist 
submarine technology, but Perry 


has so far declined to get in the 
business and other American- 
based tourist sub building op- 
erations never got beyond the 
drawing board. In fact, most of 
the subs thus far have been 
designed and manufactured in 
Finland and Canada. This is not 
to say, however, that the Finns 
and Canadians have a strangle 
hold on the market; new designs 
are coming from Switzerland, 
France, Germany, Japan and, 
yes, the USA. 
TOI90 was a world of wonder 
where imagination seemed to be 
set free by the many innovators 
as to what could be accom- 
plished in exposing the public to 
the beauty of subsea life. Most 
submarines for underwater 
viewing are equipped with view 
ports. This has been the “stan- 
dard” configuration ever since 
the Auguste Piccard was built as 
a sub to carry tourists under- 
neath the waters of Lake Geneva 


during the 1964 Swiss National 
Exhibition (there are rumors 
that this boat will be refurbished 
for the market that never quite 
made it during her initial opera- 
tional life). But now we are 
beginning to see innovative de- 
signs, including the world’s first 
all-acrylic hull submarine intro- 
duced by Sea View Enterprises, 
Inc., an American firm, whose 
Sea View 10 was on display right 
in the middle of the Convention 
Centre’s entrance and was, in 
the words of our man-on-the- 
scene, “the Star of the Show that 
should take over the industry 
soon providing lucrative re- 
turns on investments.” 
The exhibition was broken 
down in three main forms of 
underwater leisure: 
¢Tourist subs — the dominant 
feature of the show 
eUnderwater and marine wa- 
terfront parks — a very active 
and fast-growing industry 


Ese 


*Offshore hotels and architec- 
ture — still at an early stage 


Tourist Submarines & Submersibles 


Three main types were on dis- 
play: 

¢ The conventional tourist 
submarine, i.e., one that takes 
multiple passengers on general 
underwater tours. Eleven 
exhibits with scale or actual 
models on display, including a 
Soviet design showing a mini- 
ature model of a sub built in 
Arkangel’sk. Some of the de- 
signs have a viewing camera 
fixed above the upper deck oron 

a ROV operated by one of the 
pilots, with display monitors 
installed under each viewing 
window. 

The small subs for 1-5 passen- 
gers and a pilot. Four exhibits (3 
of which were from the USA). 
The builders of these designs 
expect markets with the rich, 
waterfront hotelindustry, Clubs 
Med and so forth. 

*The “go-between” types, 
meaning potential tourist, scien- 
tific, rescue and observation 
applications. The Canadian 
model, designed by Hydrostar 
Submarines, is a 12-passenger 
sub that is hasa diesel engine for 
surface travel (300 nm Tange) 
and is depth-rated for 100m. 
The German model (Bruker) is 
even more sophisticated with a 
closed-cycle diesel engine, 
400nm surface range, 300m 
tated depth (1,000m optional) 
and complete autonomy of one 
weck or more. 


Underwater & Marine Waterfront Parks 


Supported by active and enthu- 
siastic marine biologists, this 
form of underwater tourism 
seems to be fast growing and 
profitable. In most cases, the 
“underwater” park is above 
ground for carcful environ- 
mental and temperature con- 
trol. The tourist can watch 
underwater life either through — 
large windows or underwater 
transparent tunnels. Modern — 
technolagy now enables the 
manufacture of large aquanums 
as “open sea” zoos. There were 


ors in this industry, 
representing the USA, UK, New 
Zealand and Japan. Our man 
noted, however, thata fifth was 
on-hand — the prestigious 
Oceanographic Muscum of 
Monaco which has a new 
aquarium of live coral reef and 
tropical fish imported last win- 
ter with 40 tons of sea water 
from the southem Red Sea. 


Offshore Hotels & Architecture 

There were two exhibits of un- 
derwater habitats (Japanese and 
French) and three exhibits of 
floating hotels (2 French, 1 Japa- 
nese). Againour man noted that 
the Japanese approach seemed 
to be the most realistic with 
simple habitats and waterfront 
hotels permitting easy mainte- 
nance and safety controls of all 
the underwater structures. 


Contracts 
It’s all fun and good to sce the 


displays, listen to the papers and 
meet the people, but does any- 
one make any money asa result? 
Well, some did — perhapsnotas 
a direct result of the show, but 
the announcements were timed 
nicely: 

eFinnish sub designer and 
builder, Malmari & Winberg, 
announced that its newly-deliv- 
ered submersible, Mergo 10, was 


four exhibit 


onits way from Cpr oid 
zerland for tourist dives i 
lakes of Switzerland for the 
700th anniversary jn 1991 of this 
peaceful country. Called Tour 
de Lacs Suisses,” this perform- 
ance will last for a few months 
only and will not be repeated. 
eBruker Meerestechnik, 
GmbH, Karlsruhe, Germany, 
will deliver this year one of their 
tourist subs, Scamaid TS IV, to 
the French operator, La Com- 
pagnie dela Baie de Saint-Pierre, 
Martinique Island. 
eINTERSUB, La Seine-Sur-Mer 
(near Toulon), France, an- 
nounced the signature at the 
end of the show for a contract 
to deliver two Coral Ranger 
(48-passenger) subs. The client 
(not French) was not disclosed. 
Thecontract value was said to be 
$6 million (USD). 


NEW SUB DESIGN 


Juha Lehtonen, Director of Inter- 
national Sub Marine Designs, has 
announced that his company is 
designing a research submers- 
ible for a potential customer. 
The submersible would operate 
independently without the need 
of ‘a support ship. Length—23 
meters; Crew—4 + 4 scientists/ 
passengers; Maximum operating 


MORZH & KATRAN 

One of the items on display at 
this year’s INRYBPROM ‘90 
[International Fishing Industry 
790] was the Soviet submersible 
Morzh [“Walrus’]. This 2-man 
sub can dive to 100 meters and 
has a working endurance of 8 
hours (up to 90 hours in an 
emergency). It has 9 viewports 
and is fitted with a 7-function 
manipulator, 4 photo camera 
and 5 lights. Described as : 
“multipurpose submersible, 
Morzh is the seventh manned 
underwater vehicle designed 
and built by the Experimental 
Design Bureau for Special Engi- 
neering (OKB STS) in Moscow. 
This establishment's mission 1S 
“Designing, manufacturing, 
delivering and maintenance of 
manned and unmanned (ROV) 
submersibles, manipulators and 
other underwater technical de- 
vices. 

Not on display, but represented 
by handout materials, was the 
submersible Katran [Spiny Dog- 
fish]. This is the eighth manned 
sub built by OKB STS and has 
been designed for “fishing re- 
connaissance.” This is also a 
2-man sub, but can dive to 300 
meters. It has 5 viewports, a 
7-function manipulator, a photo 
camera and 2 strobe lights. 


SMALL CAMERA, BIG PICTURE 


High resolution and low-light level sen- 
sitivity are combined in acompact package 
with the new Benthas Micro-TV. Only 6.3 
cm in diameter and 15.5 cm long, the 
Micro-TV is ideally suited for ROV and 
diver operations. 

Incorporating a solid-state CCD sen- 
sor that will not burn even when monitoring 
welding operations, the Micro-TV also has 
a remote focusing ability (2.54 cm to infin- 
ity) with auto iris. The camera is rated to 
1000 meters using a corrosion-resistant 
hard anodized aluminum housing. 

The Micro-TV joins the new family of 
Benthos underwater video products which 
include the TV-4200 pan & tilt camera and 
the TV-ICCD ultra low-light level camera. 
R&D efforts are continuing for the intraduc- 

tion of other specialized video products. 


Magneto Hydro Dynamics (MHD) 
Systems “MARI7EME /ATAte 

Magneto Hydro dynamic (MHD) 
propulsion systems for submarine pro- 
pulsion continue to fire the imagina- 
tion of the research and development 
community. Unclassified sources pro- 
vide evidence that Japan, the United 
States, and probably Soviet Russia are 
racing to perfect this revolutionary 
type of propulsion system for ships 
and submarines. 

The MHD System has no moving 
parts, is virtually silent and promises 
great reliability at relatively low cost. 
There are no motors, no propellers, no 
gears and no drive shaft. Instead a 
superconducting magnet exerts a 
magnetic force on sea water passing 
through its core driving water out the 
back and creating forward motion. Dr. 
Michael Petrick, Director of Research 
on the concept at the U.S. Argonne 
National Laboratory in Illinois has 
stated, ‘‘It’s provocative in its simplici- 
ty’’. Moreover, Dr. David W. Swallom 
who manages a U.S. Navy financed 
program on the propulsion system at 
AVCO Research Laboratory in 
Everett, Massachusetts has stated 


Finnish 
. submarine 
_ technology 


OY W-Sub Ltd Welding & 
Submersibles are amodern dynamic 
company based in Turku. Finland 
whose mainline business is to build 
and sell touristsubmarines. W-Sub’s 
very high technology continues the 
design and manufacturing of tourist 
submarines previously handled by 
Wartsila Marine Oy Laivateollisuus. 
W-Sub Ltd will exhibit at TOL90. 

The tourist submarine is a new 
exciting and safe tourist attraction 
suitable for tourist resorts with long 
seasons. The investment can 
quickly be repaid. 


Islands, USA in the 
owned by Dosa 
delivered in 1987. 

@ Tenerife Island. C 


@ Chejudo Island. 


delivered in 1988. 
@ Amami-O'Sima 


delivered in 1988. 

Five tourist submarines have 
been built in Finland, four by 
Laivateollisuus and one by W-Sub — 
they operate in many different 
waters, from the cold lakes in the 
Finnish Lapland to the coral reefs in 
the Pacific Ocean: 


Tours Ltd, delivered 
/-Sub Ltd. 


the Red Sea in Egvor 


ace 


@ Saipan island, Northern Mariana 


Spain; owned by Finnish Submarine 
Tours, delivered in 1988. 


owned by Dae Kuk Subsea Co Ltd, 


owned by Time Associates Inc, 
@ Gran Canaria, Canary Islands, 


Spain; owned by Finnish Submarine 


@ W-Sub has the sixth submarine 
under construction f 


“the marriage of an MHD propulsion 
system to underwater vehicles is a 
natural.’” 

The Argonne Lab working under a 
$4 million dollar contract for DARPA 
is spearheading a program that centres 
on a 21 foot long, 180 ton monster 
super conducting magnet. Its trials are 
to begin in early 1991. In the Navy 
financed program, at the AVCO 
Research Lab, the goal is an open 
ocean test with a MHD powered 
remotely piloted vehicle. 


While US progress is still very much 
in the R & D state, Japan made tangi- 
ble progress by launching the world’s 
first ship that will use superconductivi- 
ty to push itself throught the water. 


On July 11th, Japanese shipbuilders 
christened Yamato No. 1, a 185 tonne 
ship, 30 meters long and 10-2 meters 
wide. Shaped roughly like a streamlin- 
ed telephone, the Yamato No. | is pro- 
pelled by superconducting coils made 
of niobium and titanium in thrusters 
mounted beneath the ship. They create 
a magnetic field that is repulsed by an 


electric current carried in water cir- 
culating through the thrusters. The 
repulsion produces the same kind of 
force used to propel superconducting 
trains on land. 


The ship’s developers have stated 
that the Yamato | has been developed 
without regard to cost. They view the 
vessel as a prototype for high-speed 
“‘seacraft’’. The main purpose of the 
project, however, is to demonstrate 
that superconductivity can be used to 
power a ship. Left unsaid was the fact 
that it could pave the way for a new 
generation of submarines that are 
faster and quieter than any now on the 
drawing board and that could fulfill 
Admiral Gorshkov’s prophecy of sub- 
marines with speeds of 100 kts and 
capable of reaching depths of 2,000 
meters. } CU%s/w95) Coct.1796) 
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In April 1945 the most advanced pe 
bat submarine of ity time went to sea: ie 
German Type-NXL “*Electric pUROS 
rine, She was streamlined and had large 
batteries that allowed her to remain com- 
pletely submerged for three Ww four days 
while operating ata speed of four knots. 
The Type-XNI had a maximum underwa- 
ter speed of 16 knots, which it could sus- 
tain for more than one hour, In compart- 
son. the latest U.S. submarines of the 
Balao (SS8-285) and Tench (SS-417) 
classes could travel underwater at ten 
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Dutch Submarine Design 


RDM. the any. began the 


and Construction Comip Ott see 
project as a private imitiats Y Pahadit 
has a considerable investment ha 
sign, The concept covers a range fs oe 
from 1.100 to 1.800-tons submerge of 
placement that will be built wie Te a 
Jar techniques. Although the ST aie 
primarily aimed at a el llc es 
design for export, the top-end of re 
range might well be compatible with the 
Royal Netherlands Navy"s requirements 
for a successor to its Zwaardvis-class 


r the 21st Century 


H Mf. Ort. Royal Netherlunds Navy (Retired) 
ans ? 5 


While the project definition study Te- 


lates to the 1.800-ton Voray, the modular 
ales . 


approach will permit the ae be ev- 
trapolated to smaller sr cage Pe 
This implies multiple a0 ) 4 om 
smaller boats suitable for NEN es ee e 
costly requirements. to 4 oy pe i 
sign with a configuration Bis, 4 
operational profile of the BS hoe 
These are long range- es kaa a 44 
diving submarines with a aval cre “ 
They have a high buttery capicity ag 
torpedo tubes (with 14 reloads). 4 
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knots for abut 30 minutes before deplet- 
ing their batteries. The Type-XXI U-boat 
was also deeper diving. had a faster bat- 
tery charging rate. a synthetic rubber 
coating to defeat hostile radars. and other 
advanced features. 

Now. 45 years later. an equally revolu- 
tionary submarine is being developed — 
the Dutch Moray SSK design. As the 
name implies, the new submarine is an 
electric eel thatcan move silently through 
the water on a variety of missions; it will 
have better underwater performance and 
be more difficult to detect than traditional 
diesel-electric submarines. 

It is the first submarine to be conceived 
from the outset as a platform for an air- 
independent propulsion (AIP) system. 
although the Moray will still rely on a 
standard diesel-electric propulsion sys- 
tem for normal transit and patrol duties — 
including fast battery charging and high 

sustained speeds. both on the surface and 
submerged. 


boats. The design. designated by RDM 
the **Moray-1800 pfH™’. is an 1.800-ton 
boat with provisions for hybrid propul- 
sion-AlP to be retrofitted when available. 

The Dutch government has allocated 
funds for RDM to begin the project deti- 
nition phase. The end result may well be 
a decision by the Royal Netherlands 
Navy to replace its Ziwaardvis-class boats 
at the end of their lives with the Moray 
1800. fitted with air-independent propul- 
sion. At the same time. foreign navies 
may find that other members of the 
Moray family, with different displace- 
ment and performance. could meet their 
requirements. 


The Moray project is interlocked with 
the company’s submarine activities as a 
whole. Expertise gained in building the 
Walrus-class submarines is fully applica- 
ble: although the Moray is a new design. 
full use has been made of proven compo- 
nents and concepts, 
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sophisticated combat system plus Mk-48 
torpedoes and encapsulated Harpoons. 
From the outset. the Moray 1800 pt 
aims at the incorporation of AIP. Al- 
thought he boat as designed is a conven- 
tional SSK. ity weight compensation. 
rudder dimensioning and hydrodynamics, 
engine room layout, ete.. are such that an 
AIP plug can be incorporated without any 
need for redesign at a later stage. ; 
RDM has been involved in AIP re- 
search for several years and has aimed at 
a high power unit from the start. This cer- 
tainly does not make the Project easier, 
but a high-power philosophy is in line 
with the type of submarine RDM special- 
izes in: the oceun-going vessel. To be 
commensurate with the operational pro- 
file of an oveun-going submarine, ALP 
~ must be able to deliver power of SOU Rilo- 
watts or more, depending on the size of 
the submarine. Tes i 
The submarine will be required 


hull ban to 
make full use of its towed array 


and to 


trail a contact for long periods at an aver- 
age speed of 10 knots, quite different 
from the low speed demands for coastal 
submarines. RDM chose a closed cycle 
combustion engine whose exhaust gases 
are processed using a water management 
System (Cosworth Systems) and topped 
up with liquid oxygen before they are 
recycled. 

Although the type of combustion en- 
gine is not decisive, a conventional ma- 
rine diesel has been selected in the first 
instance as it is a reliable. safe. well- 
understood power source. RDM baptised 
its AIP system SPECTRE—submarine 
power for extended contact trailing and 
range enhancement. 

The first phase in this project was the 
design and construction of a land-based 
150 kilowatt closed cycle diesel to prove 
the feasibility of keeping the noise level 
within the limits that are set for underwa- 
ter running of an electric submarine. This 
has now been completed successfully. 
Two subsequent stages in the SPECTRE 
program are scheduled: 
> The first is to test a land based unit of 
400 kilowatts built by Cosworth in Eng- 
land. This will be an excellent opportu- 
nity to verify RDM’s findings in relation 
to performance and noise reduction at 
higher power levels. 
> The second will be the proof of the 
pudding: development of an air-indepen- 
dent propulsion system intended for sub- 
marine operation. After testing on shore, 
this unit must be tested at sea. 

The Royal Netherlands Navy is phas- 
ing out its remaining three triple-hull sub- 
marines as they are replaced by the Wal- 

rus class, and wil] give one triple-hull 
submarine to RDM for use of a sea-going 
test platform for a SPECTRE system of 
about 600 kilowatts. Sea trials. including 
Tunning on the sound range. are sched- 
uled to take place in 1992 or 1993. 

During 1990 and 1991, RDM will be 
actively engaged in the development of 
their SPECTRE system and Moray-class 
submarine design. Trade-off studies and 
selection of the most suitable options. in 
close consultation with the RNLN, will 
come first, followed by drawings. speci- 
fications and documentation. The end 
result should be a new cost-effective ap- 
proach to the demands of submarine ser- 
vices for the end of this century and be- 
yond—a new *‘Electric Submarine” with 
performance far superior to the Type-XXI 
U-boat that set the standard 45 years ago. 


Non-Nuclear Power Sources 

One of the major areas of com- 
petitive research worldwide is the 
development of air-independent, non- 
nuclear propulsion systems for sub- 
marines. 

In the April 90 edition of Sea 
Technology, a detailed report was 
Presented on the ARGO closed circuit 
diesel under development by Cosworth 
Deep Sea Systems Ltd. of England. 
The Managing Director of the firm, 
Harvey Fox, has released the follow- 
ing information. 


The ARGO, Cosworth’s major 
technological breakthrough, enables 


diesel engines to provide significant . 


underwater power generation and pro- 
pulsion by utilizing a pressure- 
balanced water-management system 
that can discharge engine exhaust gases 
overboard at any depth without drain- 
ing vital energy from the diesel engine. 


The ARGO uses an energy efficient 
principle of recycling exhaust gas to the 
engine intake, adding oxygen, and then 
dissolving and discharging the exhaust 
products in a sea water absorber 
system that takes in clean water and 
then pumps exhaust-filled sea water 
back into the sea. 

The system of pumps used in this 
recycling process only uses 10 to 15 
percent of the engine power, regardless 
of the operating depth. This allows full 
functioning of the diesel, for the first 
time, for propulsion in deep water, 
along with the capability to handle 
significant load changes that occur in 
the normal operation of diesel engines. 


Two major impacts of the new 
closed-cycle diesel system on sub- 
marine planning and development in- 
clude the ‘‘spare tire’ , or secondary 
power source for nuclear submarines, 
which becomes an absolute necessity as 
a back-up engine for any nuclear sub- 
marine deployed on-station. The other 
is a diesel engine that can effectively 
be used for underwater propulsion as 
a much lower-cost primary system for 
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new submarines not needed for 
Strategic missions requiring nuclear 
propulsion! 

Cosworth Deep Sea Systems has 
been involved in the development of a 
closed cycle system since 1982 and a 
Prototype has been operating since 
1985. Under a development contract 
with Thyssen Nordseewerke of 
Emden, West Germany, a 120 kilowatt 
‘diesel generator has been operating for 
two years at a simulated external sea 
‘pressure of 500 meters. A second 
development contract has been written 
with Rotterdamse Droogok (R.D.M.) 
of Rotterdam, the Netherlands, that 

‘has successfully tested a 150 kilowatt 
‘unit using a Mercedes Benz OM422A 
diesel. 


SAGA OPERATIONAL 


SAGA (Sous-marin d’Assist- 
ance a Grande Autonomic), the 
commercial submarine that is a 
$32.8 million joint venture be- 
tween IFREMER and Comex, has 
completed sea trials is is now 
available to perform services, in- 
cluding undersea exploration 
and archaeological research. 
The pressure hull is the old 
Argyronéte, a Jacques Cousteau 
project which was abandoned 
for technical and financial rea- 
sons in 1972. Mr. Cousteau, 
however, is not involved in the 
SAGA project. 

Thanks to an air-independent 
Stirling engine built by Kockums 
Marine, SAGA can remain sub- 
merged at a depth of 600 meters 
with 12 men aboard 150 miles 
from home base for up to three 
wecks duration. 


Construction of SAGA began in 
1985. The sea trials of the 92 ft. 
long yellow-hulled submarine 
included a nine-hour demon- 
stration dive during which four 


divers locked out ata depth of 


316 meters (1,037 ft.) The project 
is headed by Didier Sauzade. 
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The memorandum of agreement (MOA) 
between the U.S. Navy and the Defense 
Advanced Research Projects Agency will 
not include the proposed Remote Surveil- 
lance Systems (RSS) autonomous under- 
water vehicle, according to sources. The 
project had been part of a joint 
DARPA/Navy AUV technology program. 
The other elements of the joint program 
are the Tactical Acoustic System (TAS). 
the Mine Search System (MSS). and ena- 
bling technologies. It is not known why 
the RSS project was abandoned. 

The RSS system was to be designed to 
demonstrate the utility of a UUV- 
deployed remote sensor system to support 
forward area ASW and special opera- 
tions/low intensity conflict. The latter 
mission would involve fighting with 

Third World nations. Under the RSS con- 
cept. the UUV would have towed a sensor 
array, which in turn could be attached to a 
submerged platform connected to a 
sonobuoy. The sonobuoy would transmit 
data to ships. aircraft and satellites. 

The Naval Ocean Systems Center 
(NOSC) in Kailua, HI, has developed a 
concept for an Advanced Security Vehicle 
(ASV) Unmanned Underwater Vehicle 
for waterside security system (WSS) ap- 
plications. according to Barbara Fletcher, 

1 head of WSS UUV development at 

NOSC. The ASV program is in the “pre- 
proposal stage.” she said. The System's 
applications include detection. assess- 
ment, response and inspection of under- 
water threats to critical assets such as 
ships. submarines. and piers. 

The ASV would autonomously patrol a 
waterside secure area. It would carry in- 
telligent on-board processors, maps. and 
comparison processing equipment to 
check changes in its patrol environment, 
and categorize what the changes are. For 
example. if it detects a body moving 
through the water. it would determine the 
probabilities that the body is a school of 
fish or a scuba diver. If the probability is 
high that the body may be a threat. the 
vehicle may be programmed to move in 
for a closer look. 

The security UUV would be the result of 
a program evolution, said Fletcher. The 
first step was demonstrations of five 
remotely operated vehicles (ROY) in the 
San Diego Bay area during January and 
February of this year. The systems 
demonstrated were a RSI Research Ltd. 


owed vehicle. 
a Benthos 
Ocean En- 


Seamor, a SEA Sea Search t 
a Perry Tritech Sprint 101, 
Super SeaRover, and a Deep 


ineering Phantom SS4. 
Se CH were tested for operational 
performance against still and moving tar- 
gets. for operational performance for tar- 
get acquisition. interception. and threat 
Fletcher said that lessons 


assessment. 
nclude: 


learned from the demonstrations i 
very small ROVs are unsuitable for the 
mission: the sonar scan rate is critical to 
performance: the video quality is not criti- 
cal because of limited visibility; lateral 
maneuverability and stability are impor- 

tant: and the amount of tether payout did 
not adversely effect vehicle speed. 

In the second step in the evolution of the 
WSS UUV program. NOSC has released 
a request for proposals (#N66001 -90-R- 
0236) for a demonstration Underwater 
Security Vehicle (USV). This off-the- 
shelf tethered system will weigh no more 
than 275 pounds, be no larger than 72 
inches long. 36 inches wide, and 30 inches 
tall. Operating depth will be 150 mini- 
mum, and 1,000 feet maximum. The USV 
mission is to augment existing shore- 
based security systems by providing sonar 
and video information of designated un- 
derwater contacts, said Fletcher. 

Another step in the WSS UUV evolution 
may be the development of a Hull Inspec- 
tion ROV (HIROY). This system would 
automatically check ship hulls for damage 
or foreign objects, such as a mine. This 
program is still just a dream in Fletcher’s 
eye. “Not much work has been done 
here.” The final step would be the estab- 
lishment of an ASV program, which she 
called the “meat” of her efforts. 

In the middle of May, Eastport Interna- 
tional in Upper Marlboro, MD, sent its 
cable-controlled Underwater Recovery 
Vehicle III (CURV III) to a depth of 
20.105 feet. This is the best depth ever 
attained by a remotely operated under- 
water vehicle (ROV), according to 
Eastport. CURV III was developed by 
Eastport for the U.S. Navy Supervisor of 
Salvage. The dive occurred in the Puerto 
Rican Trench. According to sources, a few 

days later, another Navy ROV, the Ad- 
vanced Tethered Vehicle (ATV), a pro- 
gram of the Naval Sea Systems Com- 
mand, reached a depth of slightly more 
than 20,000 feet. 


Navy Awards Contract 


bmersible 
For SE Aw ot announced last month that \) 
lea tems unit has been awarded a $37.4 miltion 
Defense aaine U.S. Naval Sea Systems Command to 
jane is €. and test three development models of an 
d ed <mail submersible to be used by the U.S. Navy 
ae Al L: d (SEAL) special operations teams. 
ee ¢ terms of the contract. Unisys Defense Sys- 
Seal deliver an advanced development model in 22 
otis and two engineering deve SEM EO ae of the 
ine i 4 ths, respectively. 
Saacoratte is Meet wae program man- 
artes Mod |. the new submersible will pro- 
vide several major advantages Over the existing ones now 
used by Navy SEALs. 
ie i ersibles have 
Hic ocontel euiiite the constant attention and con- 


trol by the pilot and co-pilot,” he said. “The EX-8 : oo 
will be a stable vehicle. equipped with an improved Cc i 
trolsystem and autopilot to reduce swimmer fatigue. he 


wre addition, Kaskel said the vehicle would have a new 
shape and new electronic systems miniaturization and 
packaging to maximize crew space and payload. The 
system will also have an improved propulsion system to 
give the vehicle better low-speed maneuverability anc 
station-keeping capability. Because water temperatur: 
can also limit mission duration. the vehicle will als« 
permit use of an active thermal protection system tc 
improve the swimmers’ endurance. 

After the three development submersibles are delivered 
and accepted. current plans call for the Navy to hold a 
competition for the follow-on production of the battery- 
powered electric vehicles. 

Work on the program will be done at Unisys Defense 
Systems Shipboard and Ground Systems Group facilities 
in Great Neck, New York. 


been cramped and diffi- 


DEEP STUDY 
OF GRAVITY 


Mark Zumberge, a Scripps In- 
Stitution of Oceanography sci- 
entist, has gone off to the bottom 
of the Pacific in the U.S. Navy’s 
DSV Sea Cliff to find out if there 
are anomalies in the predicted 
behavior of gravity. His mission 
was to have measured the force 
of gravity at bottom depths of 
16,000 ft.and at severalintervals — 
up to the surface. This is to look 
into the theory that there is a 
“fifth force’ of nature that ef- 
fects gravity in long distances — 
below sea level. ans 
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By Patrick Smith 


igh technology in the form of the U.S. Navy’s 
deep-diving submarine, Sea Cliff, uncovered 


the half-century-old Brave of the U.S.S. 
Macon in deep water off the central California coast. 
The wreckage of the Macon. an immense, ridged- 
bodied. lighter-than-air dirigible that had the capability 
to launch and recover aircraft while aloft — in effect, 
a flying aircraft carrier — was discovered in nearly 
1.500 feet of water off Point Sur, ‘ 
says John Sanders, of the Naval 
Post Graduate School. Monterey, 
Calif. 

The discovery was a case of 
Serendipity and vears of research 
coming together in the successful 
Site location of the giant airship 
which went down with a loss of 
two lives on February 12, 1935. 
Over the past 55 vears there have 
been many attempts to locate the 
remains of the unique craft, but 
they were all unsuccessful. 

The trail to the discovery of the 
Macon began in March, 1988, 
when the Naval Civil Engineering 
Laboratories (NCEL) and Western 
Instruments Corp. joined forces on 
an equipment test and sea trial. 
The area chosen for the test was 
off Point Sur, Calif. Because it 
was the area in which the 
Macon had been lost, the second- 
ary goal was an attempt to locate 
her if possible. During the 12 
days on site, the M/V Independ- 
ence located several targets with 
her side-scan sonar and remotely 
operated vehicle (ROV), but none was the Macon. 

Chris Grech, a technician/consultant and ROV pilot 
who participated in the sea trial, became interested in 
the story of the giant Navy airship. After the sea trial, 
he began to research the dirigible and the history of 
her loss. Now an employee of the Monterey Bay 
Aquarium Research Institute (MBARI) and a founder 
of the Macon Expeditionary Group, Grech coordinated 
another attempt to locate the remains of the half- 
century old Navy craft in 1989. In this attempt, the 
Research Vessel Point Lobos was used to support side 
scan and ROV operations. Again, targets discovered 
during the one-day search turned out to be natural 
formations, not the Macon. 

Grech continued his research and by chance stum- 
bled upon a piece of the airship hanging on the wall of 
a cafe in Moss Landing, Calif. It had been recovered 
by a commercial fisherman years before. With great 
tenacity and dedication, Grech tracked down the 
fisherman and learned that he had snagged the piece 
while fishing for black cod off Point Sur some 10 years 
earlier. After several years of frustration, Lady Luck 
smiled on Grech's endeavor; not only was he able to 
locate the fisherman, but the ex-commercial angler 
was able to provide an exact LORAN position where he 
recovered the 2x8-foot piece of duraluminum that once 
made up the rigid skeleton of the Macon. 


In. Flight — Macon cruises 
above the clouds. 


Coincidentally. Grech learned’ the U.S. Navy was 
scheduled to make several research dives in the 
Monterey Bay submarine canyon with the deep sub- 
mergence vehicle (DSVi Sea Cliff in June and July, 
1990. He contacted Navy officials in San Diego. home 
port for the Sea Cliff and her Support ship, the MV 
Laney Chouest, and Proposed they make a dive in the 
area he had pinpointed off Point Sur in an attempt to 
locate the remains of the U.S.S. Macon. 

They agreed. On Sunday. June 22, the Sea 
Cliff. with a crew of three — Lieutenant Pat Scanlon. 
pilot: chief machinist mate Tim 
Pelnarsch. co-pilot: and Lieutenant 
Jerry Peterson. observer — 
descended nearly 1.500 feer and 
discovered the remains of the last 
of the Navy's dirigibles. 

Though the Macon herself was 
in poor condition. two of the four 
airplanes the airship was carrying 
at the time she went down were 
discovered and appeared to be in 
good condition. The planes. Curtiss 
F9Cs, were known as Sparro- 
whawks and were used extensively 
with both the Macon and her 
sister dirigible, the U.S.S. 
Akron. They are extremely rare: 
the only other Sparrowhawk in 
existence resides at the Smithson- 
ian. 

Plans to raise the planes must 
wait until scientists examine 
debris recovered from the site to 
determine feasibility of the 
project. 

The U.S.S. Macon was built by 
the Goodyear-Zeppelin Corp., 
Akron, Ohio, and was commis- 
sioned June 23, 1933. She was a 
huge craft — 785 feet long and capable of a total 
helium volume of 6,850,000 cubic feet. This gave the 
Macon a total lift capacity of 403,000 pounds, and a 
useful lift capacity 160,644 pounds. It took a crew of 16 
officers and 75 enlisted men to handle the huge airship. 
She carried four of the Curtiss F9C Sparrowhawk 
aircraft on board and was capable of launching and 
recovering them while aloft. She and her aircraft were 
used as advanced, high-endurance, long-range scouts in 
Support of the Navy’s surface fleet, 

The Macon's demise came on February 12, 1935, 
when she was returning to her base at Sunnyvale, 
Calif., after completing fleet exercises along the 
central and southern California coast. Just after 5 p.m. 
on that blustery spring afternoon, a strong gust of wind 
struck the giant airship and caused her upper vertical 
fin to break loose and puncture at least three of her 
helium cells. When the Macon settled gently to sea 
some 30 minutes later, life rafts had been inflated and 
most of the crew were in life jackets. Of the 83 on 
board, only two were lost. Within 40 minutes of hitting 
the water, the Macon was gone: a half-hour after she 
sank, the survivors were picked up by the cruisers 
Concord and Richmond. 

Presently, much interest in the wreck of the 
Macon has been expressed. For now, though, the 
Macon’s exact location is being kept confidential. aN) 
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U.S. Navy’s Deep Diving 
Team A Top U/W Asset 
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By Patrick Smith 


n September 1, 1985, Dr. Robert Ballard and his 
O:= aboard the Knorr discovered the final 


resting place of the luxury liner Titanic. For 
many people, the photos and video of the huge, 
supposedly unsinkable ship lying twisted and torn on 
the silty North Atlantic bottom consumed their total 
attention. Perhaps the major maritime mystery ship of 
the 20th century had been solved and was reported in 
nearly every newspaper around the world. What was, 
for the most part, mentioned only in passing was just 
how this discovery was made and how those fantastic 
photos were gleaned from the black, freezing depths 

12,460 feet below the surface. 

The discovery of the Titanic and its presentation 
across the media was most peoples’ first real look at 
the world of deep submergence technology. Many 
believed that this penetration to the ocean’s depths was 
something new that had sprung full blown from the 
high-tech computer age. This is not the case. Like the 
technology of flight, which progressed from hot air 
balloons to the Wright flyer to the space shuttle of 
today, so, too, has deep submergence technology 
developed, evolved and grown over the centuries. 

From the first bathysphere developed by William 
Beebe and Otis Barton (a tethered sphere that in 1934 
achieved a depth of 3,028 feet off Bermuda), through 
the more sophisticated designs (1954 — the French 
F.N.R.S.3, 13,287 feet; 1960 — the Trieste, 35,800 
feet), the technology has progressed, but without the 
fanfare that attended the development of flight. Per- 
haps it is because the exploration of the deep ocean is 
not as observable an activity as man’s quest:into the 
skies and space. For whatever reason, the fact is that 
the technology used in spacecraft like NASA’s shuttles 
and that used on the deep submergence vehicles of 
today are similar in many respects. Nowhere is that 
more obvious than aboard the United States Navy Deep 
Submergence Vehicle Sea Cliff (DSV-4) and her sup- 
port ship Laney Chouest (Deep Submergence Vehicle 
Support Ship-DSVSS). 

The Sea Cliff and her sister submersible 
Turtle (DSV-3) along with the Deep Submergence 
Rescue Vehicles Mystic and Avalon (DRSV-1 and 2), 
the Diving Systems Detachment (also called the Mobil 
Dive Team), and the Unmanned Vehicles Detachment, 
make up the Navy’s Deep Submergence Unit. This low- 
key but dynamic group is based at the North Island 
Naval Air Station, Coronado, Calif., but vessels of the 
group might be found in any ocean anywhere in the 
world. Each of the groups maintains its own special 
task responsibilities within the unit. 

The DSRVs Mystic and Avalon provide deep-water 
submarine rescue capabilities to a depth of 5,000 feet. 
Because they may be required anywhere in the world, 
these very specialized submersibles are capable of 
being transported by land, air, on or beneath the sea. 

The Diving Systems Detachment (Mobil Dive Team), 
which is made up of a Submarine Rescue Chamber and 
ancillary equipment, is the Navy’s only fly-away 
capable submarine personnel rescue kit. Another part 
of the Mobil Dive Team is a self-contained diving 

support vessel, complete with a recompression cham- 
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The DSVs Sea Cliff and Turtle are the jack-of-all- 
trades in the Deep Submergence Unit. Their missions 
include not only search and recovery but myriad 
research tasks as well. To aid in these various 
assignments, both vessels are equipped with electro- 
hydraulic manipulators that can be fitted with a 
variety of tools. 

Even though the DSU is a dynamic group involved in 
many exciting projects, most people (even within the 
Navy) are not familiar with them and their work. In 
an effort to overcome that anonymity and showcase 
their expertise, the DSU, in conjunction with the Naval 
Post Graduate School in Monterey, Calif., offered 
selected members of the media an opportunity to board 
the DSVSS Laney Chouest and observe the DSV Sea 
Cliff and her crew on a typical day’s dive operations. 


The dive, which was a ‘quickie’ to 5,000 feet, was 
indeed the perfect showcase. The entire launch and 
recovery procedure was carried out with the efficiency 
and quiet competence that is the mark of professionals. 
As a graphic example of the effect of the extreme 
pressures encountered at only one-quarter of their 
maximum operational depth, the Sea Cliff's crew 
asked each visitor to sign an ordinary eight-ounce 
plastic foam coffee cup. The signed cups were then put 
in a nylon mesh goodie bag which was placed within 
the fairing of the submersible prior to launching. At 
the conclusion of the dive, the bag was removed and 
the cups were returned to the visitors. What had been 
an eight-ounce cup could now hold less than a half- 
ounce; the pressure had crushed all the air from the 
foam cup and created miniature white ‘“‘shot glasses.” 


The Sea Cliff and her sister submersible 
Turtle were launched on December 11, 1968, by the 
Electric Boat Division of General Dynamics Corpora- 
tion at Groton, Conn. For the next 14 years, she 
conducted operations to a depth of 6,500 feet for the 
Navy's Submarine Development Group One in San 
Diego. In June, 1983, she began a major conversion at 
the Mare Island Naval Shipyard. Vallejo, Calif. Several 
years of development and sysiein tests were conducted 
Prior to this conversion. Though the vessel that 
emerged from the Mare Island Yard looked very much 
like the old Sea Cliff, there was no comparison in 


terms of capability, ot: a deo OS 
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Improved Navy Sea Cliff 
Capable Of Deep Work 


EDITOR’S NOTE: This is the conclusion of a look at 


the Navy's Sea Cliff submersible and its deep diving 


activities. , 
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By Patrick Smith Cues 


he original Sea Cliff was launched on Dec. 11, 

1968, and served the U.S. Navy well for 14 years. 

Then, in 1983, the deep diving submersible was 
taken to Mare Island Naval Shipyard in Vallejo, Calif. 
where she underwent metamorphosis, 

The new Sea Cliff, at 31.5 teet, was 5-1/2 feet longer 
than the old; within her new titanium personnel 
sphere, she now carried a crew of three, (pilot, co-pilot 
and observer) instead of two, and most importantly, 
she now had an operational depth of 20,000 feet. 

This Capability gives the Sea Cliff access to more 
than 98 percent of the world’s ocean floor, making her 
a research and recovery tool of inestimable value. 

Following her sea trials in 1984, the Sea 
Cliff became the world’s deepest diving operational 
submersible and replaced the Trieste IT (DSV-l) as 
the Navy’s deep ocean recovery asset. 

Classified as a “manned, non-combatant, untethered 
submersible,” Sea Cliff is far more exciting than that 
bland official description. She is powered by silver-zinc 
batteries that run her various systems, her side-pod 
propulsion units (for maneuverability) and two hydrau- 
lic units that power the main (stern) drive (for 
cruising). The submersible’s two electro-hydraulic 
arms can be fitted with a variety of tools including a 
drill, cable cutter, Sampling devices and parallel jaws 
for retrieving small objects from the ocean floor. For 
documenting her missions, the Sea Cliff is equipped 
with both a 35mm camera and a video camera with 
recorder and monitor, plus powerful lights ‘to illumi- 
nate the stygian darkness of the deep sea bottom. 
Additional equipment carried on board includes a 
current meter, fathometer, obstacle avoidance and 
search sonar, gyrocompass and underwater and sur- 
face communications. Though the Sea Cliff has life 
Support capabilities for nearly four days, the duration 
of her longest mission to date was 17 hours: most dives 
are less than a third of that time. 

Much thought and planning have gone into the 
emergency systems on board this inner-space ship. If 
Sea Cliff is trapped or damaged while below, the crew 
has the ability to jettison weights, the two manipulator 
arms and both batteries (so that she bobs back to the 
surface), while maintaining a backup electrical power 
source to maintain life support and communications. 
Perhaps the best part about Sea Cliff is that this 
unique vessel is available to the public — that is to 
Say, to accredited research and educational! institu- 
tions. Directive 13 issued by the Secretary of the Navy 
states that the Sea Cliff will provide 60 research 
Services per year to those certified institutions that 
have need of this unique submersible’s talents. 

It was the Navy’s response to a Directive 13 request 
from the Monterey Bay Aquarium Research Institute 
(MABRI) that brought Sea Cliff to Monterey Bay 
during June and July. MBARI had four main missions 
for Sea Cliff, all adjacent to or within Monterey 
submarine canyon. Two of the tasks involved the 
Search for scientific instrument packages (in 600 and 
1,400 meters of water) whose acoustic transponder / 
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releases had failed to respond. Another task was the 
survey of a proposed current meter site in 400 meters 
of water west of Moss Landing. The final mission was 
a survey and evaluation of a slump area in the south 
wall of the canyon, Possibly caused by the October 17, 
‘89 earthquake that caused such heavy damage in the 
San Francisco-Oakland area. 

Sea Cliff also had some training dives scheduled 
while she was in the Monterey area. It was during one 
of these dives, while acting on information supplied by 
Chris Grech a technician/ROV pilot at MABRI, that 
the Sea Cliff discovered the remains of the U.S. Navy 
dirigible Macon in over 1,400 feet of water. The 
Macon, the last of the Navy’s rigid airships, suffered 
Structural damage while returning from fleet exercises 
in February, 1935, and crashed off Point Sur with a 
loss of two lives. The discovery was of major interest 
to both naval and aircraft historians since the 
Macon carried four rare Curtiss F9C Sparrowhawk 
aircraft on board at the time she was lost. During the 
Sea Cliff's dive on the Macon, two of the Sparro- 
whawks were located, apparently in relatively good 
condition. A study is under way to determine whether 
they might be recoverable. If such an attempt is made, 
it’s possible Sea Cliff will be involved in the project. 


And even more recently. the DSU was involved in 
the search and recovery of a cargo door that blew out 
of a Boeing 747 near Hawaii. The door was located by 
remote sensing equipment in over 1.400 feet of water. 
The Sea Cliff handled the recovery task. She and her 
crew were called upon for this job, and did it with the 
with the same high competency and low profile that 
they have used to handle over 800 previous dives. 
Without fanfare, Sea Cliff and the other groups in the 
Navy's Deep Submergence Unit continue to provide the — 
high-technology tools for man to probe and explore 
innerspace — the deepest reaches of the world’s 


oceans. 
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By Dr. Andreas B. Rechnitzer 
President 

Viking Oceanographics, 

Past President 

CEDAM International 


Lake Baikal, U.S.S.R.-_The div- 
ing organization. CEDAM Interna- 
tional. selected Lake Baikalas one of 
the “Seven Underwater Wonders of 
the World.” It has many unusual 
attributes to merit this distinction. 

Baikal is the world’s largest body 
of fresh water and contains about 
one-sixth of the world’s supply of 
fresh water. excluding that locked up 
in the antarctic ice field: it is 650 
kilometers (395 miles) long and 1.640 
meters (5.380 feet) deep: and it fills 
the deepest continental depression in 
the Earth’s crust. It contains an esti- 
mated 1,700 species of animals and 
plants. many of them found nowhere 

else in the world: €.g.. freshwater 
seals and sponges are among its un- 
usual inhabitants. 

Lake Baikal is the oldest lake inthe 


SOVIET SCIENTISTS 


DIVE IN ATLANTIS IV 


The research ship Akademik 
Mstislav Keldysh, which is now a 
dedicated Support ship for the 
two deep-diving (6,000m) MIR 
submersibles, was recently in 
Hawaii to study the Loihi Sea- 
mount, a newisland surfacing off 
the coast of Hawaii. 


While tour- 


world—more than 20.000.000 years 
old—and has but one outlet. the 
Angara River, that would have to 
flow at its current rate for 400 years 
in order to empty the lake! 

These features. and some new ones 
discovered in 1990. are likely to have 
an influence on our interpretation of 
the organisms that gradually colon- 
ized the lake from its shores to its 
greatest depths. Life conditions in 
Baikal proved so favorable that some 
of the immigrants have thrived onan 
unprecedented scale, forming a mul- 
titude of new species and genera. 

Among the 842 animal species in- 
habiting the open waters of the lake, 
82 percent are unique to the lake but 
many have stong relationships to the 
World ocean. 


‘Museum of Living Antiquities’ 
Baikal has emerged not only as a 
museum of living antiquities but also 
as a center of biological specializa- 
tion that is continuing at present. The 
lake located is more than 1,200 miles 


ing Waikiki Beach, the Soviet 
scientists took time to take a 
scenic dive in the Atlantis IV tour- 
ist submarine. Unlike a MIR sub, 
which holds just 3 People, the 
Atlantis IV takes 46 Passengers to 
depths of 100 feet to view u 

close the brilliantly colored fish, 
moray eels and coral reefs off the or 

shores of Waikiki Beach. Pash! Be 
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from any present ocean. The region 
has experience climates that were 
warm. almost subtropical in the mid- 
dle Tertiary period to the rigorous 
Quaternary climate and. finally. the 
moderately cold climate of the mod- 
ern period. The lake has changed 
from a system of comparatively small 
lakes into a single deep body of water 
in a trough that is the Earth’s deepest 
continental depression. 

Aninvitation extended by the Soviet 
Academy of Sciences lead to this first 
major multinational exploration of 
Lake Baikal. Particularly through 
the application of modern Oceano- 
graphic instrumentation and tech- 
niques. Key organizers were Emory 
Kristof, National Geographic Society 
Photographer; Dr. Mikhail Grachey, 
director, Institute of Limnology. 
Siberian Branch of the U.S.S.R. Acad- 
emy of Sciences: and Dr. Anatoly 
Sagalevitch, P.P. Shirshov Institute 
of Oceanology. Academy of Sciences. 

Funding was Provided by the acad- 
emy. the National Geographic Society, 
and Tokyo Broadcasting. Instruments 
and vehicles that have become stand- 
ards for American Oceanographers 
were applied—many for the first time 
—to this unique “inland. sea” by 


_ American researchers. At times, as 


Many as ten vessels were made avail- 
able by the Limnological Institute for 
the 1990 participants. 

In 1918, the first Permanent base 
for the study of the lake Was estab- 


lished 23 kilometers to the north of 
the outflow of the Angara River jin 


the area of the mout hofthe Bols hiye 
Koty (Big Cat) River. The facility is 
accessible only by boat and is a 
ining facility for budding 
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nological Station near the Outflow of 
the Angara River (north end of the 
town of Listvyanka). 

The Most sought-after phenomenon 
this year was the Possible existence of 
hot water that might seep up through 
the 5 kilometers of sediment that fill 
the Baikal basin. The depth of the 
lake remains stable as the total annual 
sediment influx from more than 300 
streams is accommodated by the rift’s 
tectonic widening rate. 

Baikal is not thermally uniform. 
The shoreline and mountain slopes 
abound in hot springs that do not 
freeze over even inthe severest frosts. 
Research by Soviet geophysicist Vlad- 
imir Golubev established a number 
of areas on the lake floor Where the 
temperature was well above the aver- 
age. This was a hint of “hot springs” 
far from shore and underthe deeps of 
the lake. His data provided valuable 
guidance for the 1990 discovery of 
the hot water vents or seeps. 

A land-based microwave naviga- 
tion system was first considered for 
all navigational support. However. 
the lake shore in many areas is virtu- 
ally inaccessible for installation of 
shore stations, so we sought an alter- 
native that would circumvent the 
need for shore-based stations. 


GPS Navigation a Plus 
It is fortuitous that enough global 
positioning system (GPS) satellites 
are now available for navigation use 
in remote areas like Lake Baikal. The 
California Institute of Technology 
Jet Propulsion Laboratory (Pasadena. 
California) assured us that existing 
GPS satellites would provide excel- 
lent coverage at 50° north latitude 
and 109° east longitude. Three Magel- 
lan Systems Corp. “Pro-1000” hand- 
held, downlink receivers and naviga- 
tional computers—about thesize ofa 
pound of butter—were acquired for 
the expedition. Their ease of opera- 
tion was augmented by a special 
Magellan software package that per- 
mitted upgrading the accuracy of 
each field unit by comparing it to a 
“reference” land-located unit. 
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Oceanographic Institution. He named 
it SNTV Nerpa. combining satellite- 
navigated towed vehicle and Verpa 
(the Russian name for the unique 
big-eyed freshwater seal that inhabits 
the lake). The sled contains one Ben- 
thos camera with a 100-foot film car- 
tridge; E-6 and C42 processing was 
accomplished on board the research 
ship | ereschagen by Claude Petrone. 
NGS. 

A Sea-Bird Electronics Inc. CTD. 
to measure conductivity-temperature- 
depth, was mounted on the sled. The 
temperature sensor was accurate to 
0.001°C. 

Sled tracking was accomplished 
using a !2-K Hz hydrophone receiver 
10. meters deep below the ship. A 
Benthos pinger provided sled off- 
bottom height information. Synchro- 
nous stroboscopic lights were pre-set 
to illuminate sequentially the lake 
floor. 

Five camera runs revealed that the 
vent field covered an area of about 
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Frolikha Bay 
Lake Baikal 


The Limnological Institute has an 
established scientific scuba diving pro- 
gram. Vladimir Vatvakov was the 
full-time divemaster who oversaw 
the equipment locker and recompres- 
sion chamber and supervised diver 
training and field operations. No 
dive shop is available near the lake. 

The declared Liminological Insti- 
tute scuba-diving policy is that divers 
are to be tethered to a surface con- 
troller. Ice diving is conducted by 
Institute personnel. CEDAM Inter- 
national donated a new portable air 
compressor and also provided the 
Soviets with 20 scuba tanks and six 
dry suits. 

In early June, the water was very 
clear with approximately 90 feet hori- 
zontal visibility. By the end of June, 
the plankton bloom was well under- 
Way and visibility was reduced to 35 
feet or less in many areas. Water clar- 
ity varied significantly by the end of 
June. Visibility remained excellent 
near Bolshiye Koty, ne gis Pos | 
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these bright-green colonies were 
Poli inthe ico zone, The branches 
of the sponges provide shelter to Sev= 
eral species of gammarid amphipods 
(a freshwater replacement for the 
ubiquitous marine shrimps), as well 
as worms and snails. 

Valentina Sideleva, University 01 
Irkutsk, is the local authority on the 
Baikal sculpins, the most dominant 
fish group. John Janssen, Loyola 
University at Chicago, and Peter 
Reinthal, American Museum of Na- 
tural History New York, were study- 
ing the behavior of sculpins during 
the 1990 expedition. Scuba diver 
Reinthal collected them by hand or 
with a small hand net. 


‘Legendary’ Water Quality 
Water quality has made Lake Bai- 
kal a contemporary legend. Its water 
is very poor in mineral constituents; 
drinking water has to be bucketed 
from the lake by many of the lake 
shore residents. By habit we con- 
tinued to rinse our dive suits after a 
dive. but is not necessary in Baikal. 
The Baikalina caddis flies occupy a 
place of importance among other 
animals. Beginning in Juneand through 
July, the mass metamorphosis of 
Baicalina bellicosa (the Baikal war- 
maker caddis fly) continues. They 
swarm over shoreline rocks, climb on 
boats in the harbor, and generally 
make a nuisance of themselves. They 
don’t bite. but they do not hesitate to 
crawl over all that gets in their path— 
including people. Caddis flies accum- 
ulate to such a degree at the water’so 
edge so that there are thousands ona 
single square meter. They swarm on 
rocks protected from the wind. Here 
a layer up to 10 centimeters thick will 
give way and roll down in heaps. 
Their bodies serve as a valuable food 
source for the Baikal whitefish onnu/, 
Forest birds. chipmunks, squirrels, 
and even sucha Jiaga( forest) dweller 
as the bears are not averse to feasting 
on caddis flies in secluded spots. 
One sculpin oddity is the endemic 
genus Comephorus that includes two 
species: C. haicalensis and C. dyvbow- 
skit. These fish are unusual in that 
they are found throughout the entire 
water column of Baikal. These fish 
do not spawn in an ordinary way. 
They give birth to living fry number- 
ing 2.000 to 3.000 per female. Some 
Observers claim the female’s abdo- 
men ruptures, thereby liberating the 
young fry with dire consequences for 
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he body of this fish 
t. leaving it trans- 
lucent, a characteristic taken oF 
some deep sea marine species. ey 
were found swimming over the hot 
water vent field. 
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ROV Search and Research 
Benthos MiniR over and SeaRover 
ROVs were operated together and 
separately down to 130 meters. In the 
past. concern for keeping the lake in 
pristine condition was not evidently 
strong enough to discourage using 
the lake as a dump. A MiniRover 
search was initiated to locate a Weasel- 
type track vehicle that had broken 
through the ice off Port Baikal. 
MiniR over’s video camera revealed 
that the lake bottom is littered to 
such a degree with discarded cables, 
telephone poles. and other heavy 
trash that it was judged to be too 
hazardous for safe ROV operations. 
In many places, the picturesque 
cliffs bordering the land and islands 
are marble rock. They are favorite 
haul-out locations for the Baikalian 
seal—at last count 60.000 of them! 
This is the only freshwater seal spe- 
cies in the world. They are concen- 
trated mainly on islands located in 
the northern and central part of the 
lake. A few can be observed through- 
out the lake. Nerpa (Phona sibirica) 
are the sole Baikal aquatic mammal. 
Welearned first-hand that Baikal’s 
surface can become very turbulent. 
Winds induce horizontal currents and 
a vertical circulation embracing the 
entire water column. The lake sur- 
face frequently experiences “sea states” 
that imperial small craft. A northeast 
wind, the barquzin, has an uninter- 
rupted fetch of nearly 400 miles for 
creating sizable waves. The more 
vicious wind, the sarma, includes 
wind speeds of 70 knots, producing 
substantial short period waves. Strong 


local winds can produce waves overa _ 


small area of the lake. 


Debris Removal a Priority 


A submerged buoy marks the Lim- : 


nological Institute’s scuba dive site. 
Repeated use of the boat anchors and 


the dragging scope of ‘its chain has 


torn many sponges from their rock 
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particularly in the littoral zone, if 
some semblance of pristine state isto 
be reestablished. ) 

Contiguous with several national 
forest parks ( Baikalalenasky and Baro- 
zinskin) is a 3-kilometer zone with 
restrictions on all human saiviiiee 
Similar protection Is enforced on the 
western side of the lake from its 
southern tip to the northern end of 
the island bordering on the east of 
Maloe Mare. Commercial fishing is 
not practical in these areas and there 
is little other human activity to inter- 
fere with its natural state. The area 
has not been formally declared a 
sanctuary. underwater park. or marine 
reserve. but the results are the same— 
a pristine environment. Forestry per- 
sonnel patrol these areas by boat and 
are empowered to enforce established 
regulations. 

Cynthia Pilskaln, Monterey Bay 
Aquarium Research Institute; James 
“Otto” Orzech, Scripps Institute of 
Oceanography; and Vernon Asper. 
Center for Marine Science, Univer- 
sity of Southern Mississippi. teamed 
with Dr. Evganii Karabonov (Lim- 
nological Institute) to investigate 
aggregate (limnal snow, similar to 
“marine snow”) flux dynamics in the 
water column. The limnal aggregates 
are composed primarily of diatoms. 

Nine stations throughout the deep 
lake basins were investigated primar- 
ily at night to develop profiles of var- 
ious sinking aggregate sizes using a 
special survey camera. Their camera 
strobe system collected photographic 
images of aggregates every 10 seconds 
as it was lowered through the lake 
water column at approximately 10- 
20 meters per minute. The survey 

instrument also included a CTD and 
transmissometer mounted on the 
frames ; 4 

The deepest statio 
in the central basin of the | 
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BRUKER TESTS SUB 
WITH CLOSED CYCLE DIESEL 


Bruker Meerestechnik GmbH, Karlsruhe, West Germany, is in 
the process of testing an experimental submarine fitted with a 
closed cycle diesel (CCD) engine. The power plant has been 
developed in cooperation with MAN Technologie GmbH. Itis 
an Argon-Diesel engine which is favored due to its increased 
thermodynamic efficiency achieved by substituting the nitro- 
gen of the air by the mono-atomic Argon. 


The exhaust gas is cooled down, Co, is then removed in a two- 
Stage rotary scrubber by means of potassium hydroxide and itis 
cooled again. The water produced as a result of the combustion 
is condensated out and collected in special tanks, 


Oxygen is stored in liquified form in a super vacuum isolated 
tank. It is evaporated in a heat exchanger supplied with hot 
water from the engine cooling loop and is fed into the circuit via 
pressure reduction and control valves. No Argon is consumed 
during operation of the CCD plant. Itis only needed for flushing 
the plant before the engine is started out of the open cycle mode. 
Potassium hydroxide, needed for removing CO, from the proc- 
Ss gas, is stored in a series of identical tanks. A controlled 
quantity of fresh chemicals is injected into the second stage of 
the scrubber, whereas a constant amount of the absorbant is 
sprayed into the first stage. The chemical agent loaded with CO, 
is restored in the empty tanks. The tanks are discharged after 
return to base. 

The complete process nuns with exchanging and media with the 
ambient and it is, therefore, completely depth-independent. 
This is an outstanding feature when comparing this plant with 
other known CCD systems and the Stirling engine. Changing 
from closed to open circuit is possible at any time, only part of 
the plant has to be flushed with Argon beforehand. 

This CCD engine was installed on the Seahorse-KD, a sub- 
marine hull based on the proven Seahorse II class, of which two 
units have already been built. Main specifications of the 
Seahorse-KD: 


Operational depth 300m 

Length over all 14.5m 

Width over all 2.4m 

Weight in air 47.5 tons 

Crew (mission) 4 

Crew (one-day) 6 

Speed (surface) 7.5 knots (max) 
Speed (submerged, CCD mode) 6 knots (approx) 


Speed (submerged, battery) 5 knots (approx) 
Range (surface, open cycle) 450 nm (approx) 
Propulsion system 1 main propeller 

(80 KW/300 rpm) 


4 control thrusters (10K W/500 rpm) 
Trials were carried out in three stages: (1) workshop; (2) 
dockside and shallow water (Karlsruhe Rhineharbour and a 
nearby lake); (3) sea trials (Baltic Sea). 
For phase 3, the sub was transported to Kiel by rail where she 
was proven to ballasted correctly. Then to Eckernférde where 
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Bruker’s Seahorse II fitted with CCD engine 


the FGN provided a berth at the naval base and movement in 
some of the submarine exercise areas. Here tests of instruments, 
maneuvering, operational characteristics including snorkelling 
and depth control were conducted. In the snorkelling mode, the 
head valve correctly closed when the air stack was undercut and 
the diesel engine kept on running while sucking air from inside 
the hull until the head valve opened again or an underpressure 
switch cut of the engine. 

However, the most important part of the sea trials was reserved 
for the CCD plant. It was operated in different rates of speed up 
to full load including combined cruising and loading operation 
with the compressor running at the same time. Variation in 
temperature in the individual cycles was note, consumption was 
gauged and the testings for the evaluation of the power output 
were carried through. 

All required function proofs of the Closed Cycle Argon Diesel 
System could be satisfactorily completed up to nominal power. 
The cooling systems worked as intended. As expected, heat 
radiation lead to higher temperatures in the engine room which 
were, nevertheless, still acceptable. From the safety point of 
view the CCD plant came up to all expectations. 

Energy storage capacity is determined by the volume of the 
chemical storage tanks rather than the LOX Capacity. Potas- 
sium hydroxide supply could be increased considerably without 
changing the sub’s size by modification of the storage tank 
arrangement. 

This project was funded by the German Ministry of Research & 
Technology. The first phase was also funded by the Commis- 
sion of the European Communities. HDW assisted during the 
sea trials by making available the safety vessel Pegasus IT and 
a patent holder. Germanischer Lloyd and the Seeberufsgenos- 
senschaft ensured that the submarine was built, tested and 
equipped according to the latest rules and regulations. 

Bruker now pronounces the Seahorse-KD to be fully opera- 
tional. It will be used for further tests, demonstrations, training 
programs and, also, commercial applications. In addition, the 
CCD technology is ready for use in underwater vehicles and for 
Stationary installations, as well. 
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By Norman Polmar, Author, 


Guide to the Soviet Navy 


: ? 
The Mike SSN—Going Down, and Coming Up: 


There has been a profusion of Soviet 
articles about the Soviet submarine Kom- 
somolets—known in the West by the 
NATO-U.S. code name **Mike’’—since 
her sinking in April 1989. Yet, many 
mysteries remain concerning the Mike 
and her loss. 

Heretofore the West had considered the 
Mike an ‘experimental design, with no 
second unit expected,’’ and *‘a test vehi- 
cle for new design and propulsion fea- 
tures."’' But the Mike appears to have 
been much more significant to underwa- 
ter ship design. To quote one Soviet sub- 
marine officer: 


“I venture to argue that the loss of 
the submarine was as great to our 
country as the loss of the Challenger 
shuttle to the United States. The Kom- 
somolets was the first submarine of its 
kind, a sort of orbiting station de- 
signed for underwater travel. . . . the 
scientific and oceanological informa- 
tion that each of the submarine’s voy- 
ages provided was nearing a new era 
of merchant and passenger high- 
speed underwater travel. Just as our 
passenger airlines have grown out of 
warplanes. so the Komsomolets could 
have become the forefather of a new 
type of marine transport.... We 
have not appreciated fully what a ship 
and what people we have lost.’’* 


The Soviets had said earlier that the 
Komsomolets was designed to test 12 
advanced submarine technologies. Those 
technologies have not been detailed by 
the Soviets. although some are known. 
For example. the submarine had a tita- 
nium hull with piping and fittings suffi- 
cient for a !.000-meter (3.280-foot) Op- 
erating depth. The Kumsomolets attained 
that depth—the greatest by far that a full- 
size submarine has reached and still re- 
turned to the surface— 
on 6 August 1984. 

Western annuals estima 


36-38 knots. That would make her 
ubmari 


bier 


sol eg 


The Soviet Alfa, Papa. and possibly other 
Soviet submarines have exceeded those 
speeds. 

The West believed the propulsion plant 
of the Komsomolets consisted of steam 
turbines provided with steam by a single 
pressurized-water reactor (PWR), which 
generated possibly as much as 60.000 
shaft horsepower. Soviet computations. 
however, indicate that a more likely 
horsepower for that speed regime would 
be 41.000 to 45,000 shaft horsepower.* 
If that assessment is correct. it is a re- 
markable accomplishment for a reactor 
within a pressure hull diameter of less 
than 29¥ feet (i.e.. the Komsomolets’s 


outer hull diameter was 36 feet with ~ 


probably more than 3% feet between the 
outer hull and pressure hull). By compar- 
ison, U.S. Los Angeles (SSN-688)-class 
submarines produce some 35.000 horse- 
power within a 33-foot diameter hull for a 
speed of just over 30 knots. Initially, 
Western analysts believed that the Kom- 
somolets, like the earlier Alfa. had two 
reactors with lead-bismuth as the heat- 
exchange medium. Thus the Komsomo- 
lets design indicates a very high degree of 
sophistication in PWR technology. or 
much more efficient layout of the plant to 
obtain more power per cubic foot. 

More mystery surrounds the other fea- 
tures of the sunken submarine. Indica- 
tions are that the submarine had plastic or 
fiberglass sections. Films of the sunken 
Komsomolets taken by the Mir’s sub- 
mersibles show fiberglass-like. material 


that may have been from interior cover- — 


ings of the submarine. 


The Komsomolets was a double-hull 


craft and, like the Alfa and possib 
ers, was fitted with an es 
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compliant coating. These Sean 
acoustic energy. reducing the effectiv 
ness of active sonar employed against the 
submarine; however. there Is consider- 
able evidence in Soviet literature that 
these coatings also reduce resistance Or 
drag as the submarine travels through the 
water, thus increasing the _submarine s 
speed for a given power rating. Accord- 
ing to a definitive Soviet study of subma- 
rine technologies. **specialists—biolo- 
gists and hydrodynamics specialists—are 
proposing methods of increasing subma- 
rine speeds by artificial laminarization of 
the turbulent flow in the boundary layer 
of submarine hulls.’** 

Finally. the Komsomolets was highly 
automated. Her complement was only 68 
men (32 officers. 21 warrants. 15 en- 
listed) —exceptionally small for a subma- 
rine her size was such a combat capability 
(see Table 1).° Some analysts have sug- 
gested that even that number may have 
been higher than her normal crew size. 
because it included technicians who were 
on board for specific research programs 
on the submarine’s first operational 
cruise. By comparison, the slightly larger 
U.S. Los Angeles-class submarines have 
a crew of some 130 men. & 

These features—depth. speed. ad- 
vanced materials. coatings. and automa- 
tion—will obviously be seen in the next- 
generation Soviet submarines. Futur 
Soviet submarines are pr ct 
enhanced stealth (reduc 
and other signatures) 
knots in the near term 
t s as” 


Table | 
Project No, 845 Pe 


(Serverody: insk) Launched: June 


Displacement: 


Length: 
Beam: 
Draft: 
Propulsion: 
Reactors: 
Speed: 
Depth: 
Complement: 68 
Missiles: 


Torpedo tubes: 
Torpedoes/missiles: 14 
Radar: 


Sonar: 
Electronic warfare: 


* NATO code name 


returning from an operational patrol when 
she was lost, was currying ten torpedoes, 
two of them with nuclear warheads. That 


was a small loadout—ti.c., only four re- 
loads—for a combat submarine, a further 
indication of the special configuration of 
the submarine. The reason was that the 
Soviets needed to use reload space for 
research equipmicnt. 


But primarily. the submarine may well 


have been the prototype for a “new type 
of marine transport’’—the long-touted 
concept of underwater commercial navi- 
gation. immune to surface ice and 
weather. 

While many my’ steries of the Komsom- 
olets remain. at least to the West. the 
Soviets have concluded that the cause of 


her loss began with an electrical fire in i “shi 


the aftermost eee seaRnmey 


Komsomolets Characteristics 
mnant No, K-278 Builder: 


1983 Completcd: 1985-1986 


5.000 tons surfaced 

6,500-7,500 tons submerged 

393 ft 7 in (120 m) overall 

36 ft 1 in (11 m) 

29 ft 6 in (9 m) 

2 steam turbines; | shaft (7 bladed propeller) 
1 pressurized-water 

approx. 36-38 knots submerged 

3,280 ft (1.000 m) 


probably SS-N-15 antisubmarine 

probably SS-N-16 antisubmarine 

6 21-in (533-mm) and/or 25.5-in (650-mm) bow 
Snoop Head* surface search 


Shark Gill* low-frequency active passive array 
Bald Eagle* 


Source: N. Polmar and J. Noot, Submarines of the Russian and Soviet Navies, 1718-1990 
(Annapolis, MD: Naval Institute Press, 1990). 


_.on her fateful voyage was her 


Fi arena cruise {ybjets a 


Shipyard 402 


There are two views of the underlying 
cause of her loss: ‘The positions of the 
partics have become quite clearly polar- 
ized. The shipbuilders: The ship was 
good, but the crew was poorly trained. 
The Navy: The ship was detective. and 
the crew was adequately trained.""'? 

The crew who sailed the Komrsomolets 
“second 


crew.’’ The ‘*first crew’’ had taken the 


submarine through her rials and exten- 
sive evaluations. The second | “crew had — 


taken her to sea on the. submar 


Pressure air into the compartments al- 
ready in flames. Previously those gaskets 
Were manufactured from copper. which 
Tesists heat better than plastic does. Ap- 
parently, the manufacturers did not con- 
sider fire and replaced the metal gaskets 
with polyamide gaskets to save money. 

The technical and material. failures on 
the Komsomolets included carbon mon- 
oxide being sucked into the ship's emer- 
gency breathing system from the seventh 
compartment: the gears that opened the 
hatches to release the submarine’s two 
life rafts rusting together: a shortage of 
pin connectors for the emergency radio 
buoy; and the emergency breathing appa- 
ratus (EBA) or “‘lungs,”” which includes 
an immersion suit used for escape and 
survival, being obsolete. cumbersonic, 
and too heavy to be practical. Also. ac- 
cording to Soviet sources. there were not 
enough suits for the 69 men in the Kom- 
somolets. The list continued. 


The Soviets may soon leam more an- 
swers to their questions about the Kom- 
somolets’s sinking, although the survi- 
vors have provided detailed accounts of 
her loss. The hull of the submarine has — 
been closely examined by the two Soviet 
Mir submersibles, which can operate al 
aE as great as 20.000 fect. Subse- ‘ 


government tos 
A spokesman 


the K omsomolets 


The Loss vs WAS BOT. '90) By Richard Dick 
CUS INCRO EEE De ame 


ST n 
Captain First Rank Yevgeny Vanin. 
Soviet Navy. commander of the secon 
crew of the Soviet nuclear-powered at- 
tack submarine (SSN) Komsomolets 
(NATO code name Mike), was on nls 
way home after a successful cruise on this 
38th day of his crew’s first extended de- 
ployment; a large number of contacts had 
been detected and logged. It was 7 April 
1989. 

The Komsomolets herself had per- 
formed well.' This unique submarine had 
been designed more than 20 years before 
but had not been launched until 1983; her 
technological innovations likely had de- 
layed her completion.” Built of titanium, 
like several other Soviet submarines, the 
Komsomolets had been designed to per- 
form a variety of scientific and technical 
tasks; she could operate for extended pe- 
Tiods at a depth of 1,000 meters (3,280 
feet). something no other Soviet subma- 
rine could do.* 

Subsequent Soviet commentaries on 
the vessel have emphasized her scientific 
potential, mentioning 12 technological 
areas the ship was intended to investi- 
gate—without specifying what most of 
them were—and passing quickly over her 
armament on her last cruise: ten torpe- 
does. including two with nuclear war- 
heads.* The cruise was the ship’s first 
combat mission; she had been given the 
name Komsomolets only shortly before 
sailing > The submarine herself was 
about the size of a U.S. Navy Los Ange- 
les (SSN-688)-class attack submarine. 
She was 122 meters (400 feet) long, dis- 
placed about 5,700 metric tons, and was 
powered by a single nuclear reactor.° The 
Komsomolets operated with a crew of 66 
officers. warrant officers, and sailors; on 
this cruise she also carried three staff of- 
ficers. including a deputy submarine di- 

vision commander. The vessel's first 
crew had commissioned the submarine 
and operated it during the extensive sea- 
tnals period while the second crew under 
Captain Vanin had trained for the ship’s 
first combat deployment.7 

The submarine was in all likelihood 
well-equipped for any sort of damage- 
control emergency. All Soviet subma- 
mines Carry tool kits anda shoring to deal 
with flooding. as well as pumping sys- 
tems in each compartment. The Komsom- 
olets also had more reserve buoyancy — 
than most other Soviet submarines. Re- — 
serve buoyancy equates to the amount of — 
water that must be removed from a fully | 


submerged submarine in order to surface 


it. It is usually expressed in terms of per- 


In addition to the hig pr 
tem. normally carried to 


i ial powder-gas generator sys 
Kea areola i used to surface saat 
if all electrical power were eae fe 
were operating at great depths. ah 
age control failed and the ship sa 


remained above her crush am Mie 
tire crew could enter a special resell 
ing them to the sur 

chamber that could bring iaeearany ait 
face from 1,000 Mey depths in safety. 

{ in comfort. 
th the event of fire, the Komsomolets 
was equipped with a remote fire fighting 
system similar to Western Halon systems. 
Any fire could be contained by evacuat- 
ing the crew, sealing off the affected 
compartments, and remotely activating 
the extinguishing system. The ship prob- 
ably carried foam and carbon dioxide ex- 
tinguishers plus water fire-hose systems 
as well. For protection against smoke and 
toxic gas, crewmen fighting the fire could 
use either IP-46 self-contained breathing 
apparatus—similar to the U.S. oxygen- 
breathing apparatus—or masks that could 
be plugged into the ship’s fixed-breathing 
system, '° 

7 April 1989, 1100 (all times Mos- 
cow). In accordance with the normal rou- 
tine, the first watch section had just been 
awakened, and the third section was pre- 
paring for lunch. The watchstander in 
each compartment reported the status of 
his compartment and its equipment. For 
Senior Seaman Nadari Bukhnikashvili. 
watchstander in the sternmost compart- 
ment (number seyen), it was the last re- 
port he ever made. At 1103, the central- 
control-room watchstander Teported an 
alarm—temperature in the seventh com- 
partment had risen to more than 70° Cen- 
tigrade (158° Fahrenheit). Efforts to con- 
tact Bukhnikashvili were unsuccessful. 
Captain Vanin delayed ordering activa- 
tion of the fire extinguishing system, ber 
cause he knew that if Bukhnikashvili- 
were still alive in the compartment the 
extinguishers would certainly kill him. 

After some delay, Vanin ordered the 


watchstander in compartment six, the tur- 
bine compartment, to activate the fire 


extinguishers. At some point, the c: 
alty alarm was sounded through 
ship. alerting the crew and in 
Series of automatic actions 


ghout the — 


t back into the ship's air system, port 
ah the fixcd-breathing system air 
arted in several other 
including the control 
aused by the transient 
hat had ignited com- 


soning (ne 
supply. Fires st 
compartments. 
room. probably ¢ 
electrical condition ¢ 
Pea a 35 the ship sur- 
een 1110 and J135 the 
atk smpted to transmit a coded 
per eee the Soviet Northern 
radio message to A ambanfniecencad: 
Fee eae eee le amicacMil atone 
ee ot fecates tite to permit staff 
age Was ee " 
Hache to determine what had paprence 
Not until 1219 was a coded message re 
baised that was clear enough to oe 
aircraft to be dispatched and ships t 
irected to the scene. : 
oe many criticized the Navy's ae 
fusal to request help eon INCE: ut 
there was nothing in the initial message to 
suggest that the ship was in Imminent 
danger. Nor did the Northern Fleet staff 
believe that Norwegian units could reach 
the scene any faster than the Soviet units 
that were already cn route—including 
merchant vessels and the nuclear- 
powered cruiser Kirov." oe 
By this time, about 1230, the situation 
on board the Komsomolets iuppeared seri- 
ous but not iretricvable. So far as anyone 
knew, compartment seven had been 
sealed. the fires had been extinguished in 
the first three compartments, and the cen- 
tral control room was attempting to con- 
tact damage control parties in the fourth 
and filth compartments. The ship was 
surfaced in moderate seas. Although the 
water was cold—approximately +4°C. 
(39°F.)—and visibility was poor, Soviet 
“naval aircraft were on their way and ships 
were not far behind, 
Already, though, the seeds of the 
ship’s eventual destruction were sprout- 
ing. Unknown to the , temperatures 
exceeding 800°C. (1. were melting 


in the crew had time to don the rubber- 
ized suits, Worn over wool undergar- 
ments, that were designed for underwater 
escape and immersion, The SUEVIVING 
crewmen—more than 50 officers, i 


3: Walr- 
runt oltficers, 


cus . sind suilors—went into the 
rigid water in their coveralls and climbed 
on board the single escape raft available. 
Although Soviet antisubmarine warfare 
aircraft had reached the scene, they were 
unable to drop lifesaving devices close 
SL MEMESSCIR eee 
em. Soviet ships were still more 

than an hour away. 
, Vanin himself had returned below after 
discovering that several men were still 
not topside. He and four others, trapped 
below as the submarine capsized und 
sank by the stern, rushed into the special 
rescue capsule. Their attempts to release 
the capsule proved fruitless—probably 
because of the ship's extreme downward 
angle—and several of the occupants 
Passed out, probubly because of toxic gas 

in the capsule. 

The occupants rode the capsule down, 
perhaps all the way to the bottom of the 
Norwegian Sea 1,500 meters (4,920 feet) 
below the surface. At this point the cap- 
sule broke free and shot to the’ surface. 
Pressure inside the capsule burst open the 
hatch, ejecting the two conscious occu- 
pants before it filled with water and sank 
with the other three, Vanin among them. 
In the long minutes before Soviet ships 
arrived. the Norwegian Sea accomplished 
what fire and toxic gas had been unable to 
do. Of the 69 men on board the Komsom- 
olets, 42 died. All but cight of these had 
left the ship alive.'® 

We might ask the same question the 
Soviets are asking, “How did i hap- 
pen?”* Does the loss of the Komsomolets 
highlight design deficiencies or systemic 
weaknesses common to other ships in the 
largest submurine foree in the world? Al- 
though the full report of the Soviet inves- 
tigating commission has not yet been re- 
leased in the open press, cnough 
information has been published to permit 
some observations and tentative conclu- 
sions. 

First, a caution: it is tempting to join 
those Western commentators who point 
out that the Komsomolets sank without 
any enemy action and conclude that the 
long-standing and well-documented So- 
Viet emphasis on building survivability 
Into their submarine designs has been a 
waste of time and money. It is questiona- 
ble. however, whether any submarine 
could have long survived a fire this pow- 
erful. The submarine’s loss probably had . 
more to do with damage-control philoso- 
phy and training than with design and 

equipment, although deficiencies in 
breathing and rescue equipment certainly 
cost lives. The Aomsomolets was 
equipped with damage control equipment 
similar to and in some cases superior to 
that found on Westem submarines. For 
example. although only one crewman of 


five survived the ride in the escape cap- 
sule, probably no one would have sur- 
vived a trip to 1,500 meters in a disabled 
Western submarine. 

Secondly, the sinking of the Komsom- 
olets does appear to highlight significant 
weaknesses. in Soviet damage-control 
Philosophy and training. particularly in 
dealing with fires. The Sovier Watch Offi- 
cers’ Guide, the Soviet Damage Control 
Handbook, and numerous articles in So- 
viet Naval Digest all emphasize that 
ships’ damage-control parties must ac- 
tively engage fires at their outset in order 
to prevent small fires from becoming 
major conflagrations. Captain Vanin‘s 
initial response to the temperature alarm 
in compartment seven, however, was not 
to order in the damage-control party. In- 
stead, it was to initiate the remote fire 
fighting system. Soviet commentators 
have never faulted this aspect of Vanin’s 
performance. This implies that. for sub- 
Marines equipped with remote Halon- 
type systems, the initial response to fire is 
to evacuate and seal the affected com- 
partment and then to initiate the remote 
system. If the fire has an independent 
source of oxygen, however. as in the 
Komsomolets fire, the remote system 
probably will fail to extinguish the fire. ” 

Since there were no damage-control 
parties on the scene. only the continued 
rise in bulkhead temperature and com- 
partment pressure eventually indicated 
that the fire continued to burn. While a 
fire-fighting party might have~been no 
more successful than the remote system 
against a fire of this magnitude, at least 
the party could have informed the central 
control room that the fire continued to 
bur and that through-hull fittings were 
failing. This almost passive approach to 
fire fighting certainly contributed to the 
loss of the submarine. 

On the other hand. the Soviets may 
have been forced to a passive approach 
by smaller crew sizes on their newer sub- 
marines. It is quite possible that eco- 
nomic and demogaphic considerations 
have encouraged the USSR, like many 
Western navies, to reduce crew sizes on 
more modern submarines. For example, 
while the crew size of the Komsomolets 

was 66 men, the U.S. Navy's Los An- 
geles-class attack submarines carry 133. 

One of the disadvantages of smaller 
crews is that fewer men are available to 
serve on damage-control parties. This 
becomes particularly important in dealing 
with persistent fires in which several 
shifts of firefighters have to rotate fire- 
fighting duties (e.g., fire in hull insula- 
tion.) Thus, reduced crew sizes may have 
forced the Soviets to depend on remote 
fire fighting systems rather than taking a 
more active approach to fire fighting. To 
make matters worse. this problem in 
damage-control philosophy apparently 
was compounded by mistakes made by 


the crew in carrying out the damage- — 
control procedures. In an interview in — 


oD gi 


the deaths of 


Komsomolskaya Pravda, Captain First 
Rank Y. Selivanov charged that the crew 
delayed in sounding the casualty alarm, 
did not take damage-control stations 
promptly. and failed to seal compart- 
ments (the last helps explain the spread of 
the fire from compartment seven to com- 
partment six). Additionally, the ship was 
surfaced in a fashion that led directly to 
the high pressure air-piping failure in 
compartment seven. Selivanov also felt 
that the central control room was far too 
slow to recognize that the ship was 
sinking—a delay that forced crewmen to 
abandon ship without donning their im- 
mersion suits. The loss also called into 
question the apparently extensive use of 
simulators in submarine crew training. 
Captain First Rank Zelenskiy, com- 
mander of the Komsomolets’ first crew. 
indicated that Vanin’s crew had trained 
primarily on simulators rather than on the 
vessel itself.*° 
Thirdly. the loss of the Komsomolets 
may highlight serious deficiencies in 
Soviet submarine electrical distribution 
system design or electrical isolation sys- 
tem maintenance. The fire in compart- 
ment seven was started by a tremendous 
electrical transient, evidently strong 
enough to kill the watchstander and start 
a fire so intense that the main ballast blow 
piping near the fire became hot enough to 
fail when the main ballast tanks were 
blown. Also. it appears that the electrical 
isolation systems failed to prevent the 
transient from affecting the rest of the 
electrical distribution system. Electrical 
fires started in several compartments, 
including the control room. A properly 
designed and maintained distribution and 
isolation system would have reduced the 
severity of the initial transient or, failing 
that, would have confined it to a small 
portion of the distribution system. 
Lastly. the Soviets themselves pointed 
out several problems with damage- 
control and rescue equipment. Emer- 
gency breathing masks were too heavy, 
air-dropped rafts were not self-inflating. 
submarine rafts were too cumbersome, — 
watchstanders’ clothing was not fire re- 
sistant, and Soviet seaplanes were unable 
‘to land in moderate sea states, among 
other criticisms. '® gt Rael 
In conclusion. the sinking of the Kom- 
somolets illustrates several strengths and 
weaknesses that may be characteristic of 
the Soviet Navy as a whole. The officers 
and men acted with sacrificial bravery 
and considerable expertise. The subma- 
rine exhibited several advanced technical 
features, including a strong design em- 
phasis on survivability. On the other 
hand, by the ultimate criterion of surviv- 
ability, the design and the crew fail 
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Explore the Magniticent 
Coral Reefs of Sint Maarten | 
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ENTERPRISE | 


Experience the excitement ~ 
~ of travelling on a real 


Submarine! 

The ENTERPRISE is just that. Certified to the standards of 
the American Bureau of Shipping it carries 44 passengers 
beneath the waves in complete safety. Highly advanced 
technology allows you to sit in air-conditioned comfort at . 


St ts lke pepe cubed mei ve re coo ae mB lide beneath the cool crystal clear 

. depths looking oe Dirge Viewers Pore bea 3 es is hy S waters of Sint Maarten and experi- 
Join us for the eee ceanee Syed ee vent SoEy 8 ence another world. On this voyage 

the wreck of the Lartington which sank amidst ity ie GFE wy) of discovery you'll view the myriad 
minpaficent corals) 1S eRe TOW eet YE EEXOS eg inhabitants of the living coral reef. 
schools of colourful tropical fish. N ee : Se Pao, See magnificently colored tropical 
ppb rere as oat End Develop= fish, sleek barracuda and other fascinating denizens 


ment Corporation and its shops, museum and restaurants are 
easily accessible by moped, taxi, bus or the ferry from Hamilton. 
Your round trip out to the submarine and the dive will ~~: 
take about 2 hours. : : ‘ : 


INPORTINT Our tips are subject to weather conditions and may be 


rescheduled at short notice. For regular dive updates tune 


of thedeep. 

Relax in air conditioned comfort as we transport 
you over the remnants of the 1801 wreck of the British 
Man-of-War HMS Proselyte. We'll dive to over 70 feet 
below the surface, exploring the submarine corridors 


of the sea. 

AvoyageontheS.S. Odyssey is truly a fascinating 
and unique experience that will highlight your stay in 
Sint Maarten. To join us, contact your hotel activity 
desk or call the number below for reservations. 


to: VISITOR SERVICE BROADCASTING RADIO | : 
1160 on your A.M. dial from 8 am to 12.30 pm or check 


Submarine Safaris (Sint Maarten) NV. 


8 Airport Blvd 
Simpson Bay, Sint Maarten 


Tel: 011-599-5-52642 


))) ‘Lake Trek IV’ Wrapping Up Great Lakes Submersible Expedition. Harbor Branch Oceano- 
graphic Institution's (Fort Pierce, Florida) R V Seward Johnson and the submersible Johnson-Sea- 
Link I] began the fourth annual series of dives early last month in a continuing effort to learn more 
about the biology and chemical-contaminant-processing capabilities of the Great Lakes. Funded 
again by the National Oceanic & Atmospheric Administration, the expeditions have been overseen 
by National Undersea Research Center (University of Connecticut at Avery Point) Director Dr 
Richard Cooper. NURC’s expedition coordinator, Dr. Douglas S. Lee. said teams of scientists An 
six high school students will revisit lakes Michigan, Huron, and Superior and will dive for the firs 
time in Lake Ontario. Dives will continue in seven legs until September 20, Ses Tee 5 2/6 fe 
, Cie 
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DEEP SUBMERSIBLE PILOTS ASSOCIATION 
NEWSLETTER 
JULY, 1991 


Volume XXVI, No.2, Published by the Deep Submersible Pilots Ass'n 
The DSPA was formed in 1967 to provide for a free interchange of 
information relative to manned submersible design, operations, 
techniques, and materials in order to further the safe and 
peaceful progress of man into the deep oceans. 


Requests for information or contributions of items for inclusion 
in future Newsletters may be addressed to: 


Robert K. R. Worthington or Donald E. Saner 
President & Editor, DSPA Sec'y/Treasurer, DSPA 
3005 Curie Street 9182 Newmont Drive 

San Diego, CA 92122, USA San Diego,CA 92129,USA 
(619) 455-6659 (619) 4843563 


Correspondence relative to membership or orders for DSPA insignia 
items may be addressed to: 

Willis Forman 

Membership Chairman, DSPA 

3347 Mohican Avenue 

San Diego, CA 92117, USA 

(619) 275-0294 


EDITORIAL NOTES & COMMENTS 


Welcome on board to: 
Cindy Lee Van Dover-ALVIN pilot; 
Lt. Martin Allen, USN-Ass't O-in-C of DSV Ta Renae es 
LCdr. James Hannan, USN- O-in-C of DSV TURTLE. 


A revised DSPA Address List has been prepared by Don Saner and, 
hopefully, will be enclosed with this Newsletter. If not, it will 


be mailed ASAP. 


Alex MacDonald has suggested DSPA assemble a "full list of submer- 
Sible operators and manufacturers and, if possible, what they are 
up to as far as operations are concerned". It sounds great and 
quite feasible. However, Deam Givens, in the recent past, had the 
same idea and employed Pat Smale to embark on a similar project 
and met with such little response that the effort was abandoned as 
far as SUBNOTES was concerned. Personally, I found the lack of 
support by operators and industry quite incomprehensible. 


The International Conference of Pilots mentioned in the previous 
Newsletter never came to fruition. See Dudley Foster's letter 


which follows. 


DSPA Annual Dues-As usual, there are some Members who have neglec- 
ted to pay for 1991. If in doubt, pay again! A possible extra 
payment would be credited to next year and would protect you from 
loss of membership and any increase in dues. Amount due remains 
315 for USA and Canada addresses and $20 for overseas addresses. 
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dd Club on 28 June was 


i al, 
The San Diego MIS chia iio Pee K 
also a reunion for TRIES SPO ’ ne 
the famous dive to the maximum known depth eller attendees with 
most renowned Members were the ; ESTE experiences. A hand- 
frequently hilarious details of their TT aaa eT aGeee: 
out on "Speakers Biographies" is of consi 


i i Trieste 
Dr. Don Walsh, Capt. U.S. Navy (RET), (then LT Walsh) became associated with the 


i in San Diego. Don was 
program in 1959. The program was located at the Naval Electronics Lab i i Paehire ames 


: : is ti te 

with the program from 1959 until 1962. During this time the Trieste opera J ‘ae 
Diego and as deployed for nine months to the Island of Guam. Pug he En anh wit 
Trieste set several new depth records for manned diving. In January of ewes the Challenger 
Walsh as co-pilot, dove into the deepest known place in the world ocean. F ee shor eRBciGont 
Deep, approximately seven miles in depth. In recognition of this American acnie ‘| ae waists 
Eisenhower awarded the Legion of Merit to Don, as well as other awards to is 

colleagues, in ceremonies at the White House. : : 

Walsh retired from the Navy in 1975 and began work at USC as the founding Director of eT 
Institute for Marine and Coastal Studies (IMCS). Dr. Walsh was also appointed a tenure ae 
professor (ocean engineering). In early 1976, he incorporated International Maritime Hea 5 
up to a day a week of outside consulting. Over the years many challenging projects were O rie 
IMI; it became apparent that this would be a viable, full time business. In 1985 IMI purchased the 
Parker Diving Service based in Los Angeles and IMI also became a founding partner In Soyuz 
Marine Service, a U.S.-U.S.S.R. jointventure. Since 1976, IMI has undertaken over 100 consulting 
projects in 15 nations. 


Rear Admiral Brad Mooney Jr. is president of Harbor Branch Oceanographic Institution in Florida, 
and president of the Marine Technology Society. He hauled down his rear admiral's flag in 1987 
after 38 years of service. Mooney servedas Chief of Naval Research, Oceanographer of the Navy, 
Chief of Naval Development, and as the founding commander of Submarine Development Group 
One, The Navy's only ocean—going deep submergence organization. A 1953 graduate of the 
Naval Academy, he has been intimately involved with submersibles and their support ships. 
Mooney was at the helm aboard Trleste Il when she located the lost submarine Thresher; he also 
was on-scene director of operations during the search for the lost H-bomb off Palomares, Spain, 
in 1966 and later (1972) for the successful | recovery of an objectin mid-Pacific at 16, 400 foot depth. 


Dr. Andy Rechnitzer's professional career has included progressive positions of responsibility in 
the marine sciences and ocean engineering with academia, government and industry. His scientific 
investigations have included studies of the physical affects of underwater explosions on marine life, 
marine ecology surveys, taxonomic descriptions of fishes that he discovered; comparative 
immunology; pioneering exploration using scuba and manned submersibles, underwater maritime 
history and underwater archaeology, a naval reserve officer career, and ocean science and 
technology policy making and program planning for the Navy Department. Heis active as ascience 
and technology consultant and a University professor. 

He was instrumental in the U.S. decision to purchase the bathyscaph Trieste and project 
Nekton. He was presented the Navy Distinguished Civilian Service Award, by President Eisenhower 
in a White House Ceremony for his world's record dive and leadership as Scientist-in-Charge, 
Project Nekton which included the maximum dive possible, 35,800 ft. in the Marianas Trench, 23 
January 1960. 

Dr. Rechnitzer has travelled extensively in his pursuits of new knowledge; including nearly pole 
to pole journeys where he dived and explored the world ocean under the Ross Sea ice cover, 
Antarctica. Navy maritime history representative for the U.S. Navy/National Geographic Society/ 
Duke University expedition to validate the discovery and location of the 1862 sinking of the civil war 
ironclad U.S.S. Monitor using the research vessel Alcoa Seaprobe 
Scientific participantin the 1986-87 BEEBE Project, Bermuda, wherein amanned submersible was 
used for the first time to study the behavior of the six-gill shark to depths of 5, 200 feet. The results 
of this expedition were reported in the Nov. 1986 and Dec. 1988 issues of National Geographic 
magazine, and on national TV, expedition to Lake Baikal, Siberia, USSR. 
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DSPA MONTHLY LUNCH MEETINGS were held in San Diego as follows; 
tN MEETINGS: 


Februaryed m9 lee Members and 6 guests Present. Mark Olsson, 
Deep Sea Power and Light, spoke about his "Ultimate Underwater 
Lighting System for Deep Submergence", [t appears that his metal 


halide lights with ceramic housings are amazingly efficient and 
have outstanding temperature, voltage, and strength characteristics. 
He also showed a remarkable lz" x 6' B&W TV camera which his shop 
had "just whipped up". The expertise demonstrated by Mark in hand- 
ling every technical question from the audience was impressive. His 
lighting system will be used in Rslph White's National Geographic 
filming of the forthcoming MIR dives on the TITANIC this summer. 


March 21, 1991--12 Members and 18 guests present. The unusually 
large group present were not disappointed when Ralph White traced 
his underwater photo activities National Geographic's "Project 
Beebe" from Loch Ness to TRIESTE, and on to 1812 Lake Ontario ship- 
wrecks, BREADALBANE under Arctic ice, a 30 ft.+ shark a mile deep 
off Japan, twin sub operations in Lake Baikal, etc. Gems of infor- 
mation came as fast as the flood of great underwater Photos projec- 
ted on the screen. DSPA is privileged to have Ralph on our roster. 
He promises another Presentation after this summer's dives in MIR's 
ONS LPTANEGs 


Apraaw25a21991-5h2 Members and 16 guests present. Our speaker was 
Dr. Ageev of the Institute of Marine Technology Problems, Vladiv- 
ostok, USSR. He described the general organization of research in 
the USSR at various levels. They have, he Says, the advantages of 
level funding and freedom of direction. He has been engaged in 

R&D of Autonomous Underwater Vehicles for at least 20 years. a Act= 
ually, he stated that development goes back to the late 1950's. 

The prospect of ocean mining of ore nodules gave them a big impetus, 
but it appears to be economically unsound. Their AUV's were used 
to investigate the Yankee and Mike nuclear subs that were lost in 
the Atlantic .s.Dre-Ageey, pleaded for cooperative operations to use 
their technology with our material base. Their vehicles are for 
sale or charter on cooperative operations. He showed VCR tapes of 
their AUV's in operation without commentary. but he freely respon- 
ded to questions. Their AUV's are preprogrammed, but their is an 
acoustic link to alter the program during the dive. Power is sup- 
plied by 2.7 KW Ag-Zn batteries for 6 to 24-hour dives. 


May 16,1991--9 Members and 11 guests present. LCdr. Tom Carpenter, 
O-in-C, DSV TURTLE, brought us up to date on TURTLE's operations 
onthe Haste Pacific Rise, observing hydrothermal vents/black smokers 
with measured temperatures of 400° C. in the plumes at 8600 ft. 
water depth. LCdr. Al Weigel, O-in-c DSVSEACLIFF, followed with an 
account of SEACLIFF's varied missions.In Monterey Canyon, they car- 
ried out inspection and recovery beacon arrays, observing indicat- 
ions of the 1989 earthquakes. They took time out to search for and 
find (after 15 minutes on the bottom!) the wreckage field of the — 
diaper ceUSSaMACONG ». of fa Point. Sun, Moving to the Endeavour Ridge, 
Off the State.of Washington, they discovered a hot vent field con- 
taining very large hot vent pillars which someday may be mined 
profitably. Off Hawaii, they found and Salvaged the cargo doors 
Whieh ripped out of UAL Flight.811 and fell, into 14,000 feet of 
Water. =nroute back to San Diego, they made gravity measurements 
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June1991--No meeting was held. 
NEWS FROM MEMBERS 


Hal Criger--ex-DEEP QUEST (2/26/91) Taean 
"Tl am completely out of the diving business now. About all 


: c f ex- 
of diving is the DSPA Newsketter which 1s read by a number 0 


: i Minard at the ASR reunion . 
divers here in the Houma area. Saw Glen Naas beater re 


in Pensacola last October. He is still diving. i i 
Spain to visit him once things are over in Kuwait and lraq. 


Pat Smale--ODYSSEY I (3/3/91) 
"Submarine Safaris' ODYSSEY I is still shut down while the thrus- 
ters are being redesigned at Industrial Drives. Controllers are 
to be located inside the hull now.The operations crew expects to 
be recalled the first week of May, and the first tourist dives 
are expected to commence in June. Only other news is that I have 
heard that Can-Dive's 320' anchor barge that was working on span 
corrections under a set of twin gas pipelines between the By, Go 
coast and Vancouver Island over the winter foundered and was lost. 
there crew casualties, but all of the equipment was lost, ave Ilana 
two Newsuits and DEEP ROVER I. Apparently, bad weather was a fac- 
tor. Salvage operations are now underway." 
3/31/91--"ODYSSEY I may be ready to start test dives by mid June. 
I still hope to pick up something else before then. If not, I 
will return to Submarine Safaris and the sunny weather. Last 
month's information on the Can-Dive's barge accident was in error. 
I have since found out that the barge that sank was not the one 
used as a support vessel for DEEPL ROVER and the Newtsuits. It was 
another barge working onthe same project and carrying one ROV that 
was lost.-It was interesting to read that Jerry Frost has video- 
taped the DSPA monthly meetings. I have contacted him and ordered 
a copy of each, and I hop that he continues this service for those 
of us unable to attend the meetings.-Do you know where I may be 
able to obtain a a video tape of the NAUTILE dives on TITANIC?" 
4/30/91--"I was able to track down a source for the videotape of 
NAUTILE's TITANIC dives: . 

Bennett Marine Video, Dep't K 

730 Washington Street 

Marina del Rey, CA 90292 1-800-262-8862 or (213) 306-3162 
It was interesting to hear that Ralph White and the MIR's are 
going to take another~look at her? °-sel received the= tour) vidcabapes 
of the DSPA meetings that Jerry Frost taped. Great stuff, defin- 
itely next best thing to being there.-No news from ODYSSEY I since 
last I wrote, and thus I am still searching for a contract." 
6/1/91--"The latest news on ODYSSEY I is that the thrusters have 
been modified with increased shaft diameter and are due on the 
island on 7 June. The controllers have been tested for heat build- 
up and seem okay, scheduled to arrive on the 15th. Following instal- 
lation and surface testing, the sub should be ready to start diving. 
6/30/91--"Thruster and controller changes have been installed and 
surface testing indicate the problems have been solved. However, 
one of the hard ballast tanks has been found to have a crack in the 
heat affected zone near a ballast baffle plate weld. The tank has 
been removed and is in the repair and ABS approval process, probably . 


delaying Start-up another two weeks or so.-The company has one 
other problem, unrelated to the vehicle itself. It appears 
that they are running into zoning problems in Operating the 
diesel generators to power the battery chargers: noise and exhaust 
complaints from local residents. If they cannot get proper appro- 
val, they will have to hook into the island's main shore power to 
run the chargers, Needless to Saye eu Aes! Swi al delay the Start-up 
longer than the hard ballast tank Problem.-So things are Swab stil —abjah 
a Standby mode hieresysotifes-> ushiaare of anyone needing crew, I am 
Still looking. In the meantime, I am keeping busy with a Part-time 
Salvage consultaney job and Studying for the Canadian Coast Guard 
Master Small Craft examination which I hope to take near the end of 
July.-The only other news is ; 
=ODMSS BY ciilgehts completed sea trials and ABE Se certification, 
and she is now enroute to Bali» from I:S.Ey in Port iCoquilitlam. 
-PISCES VIII has: left Australia fora two or three months project 
in the Coral Sea involving a seabed recovery operation. 
Is there anything new on the Pilot's Log Book?" 
(Editor's Note; nothing new, still looking. ) 


ory, Rees--C.0., NROTC, Iowa State U. CSxK25rL0nD 

tam finally retiring from the Naval Service on 1 August and plan 
to return to San Diego for the immediate future. Hope to join the 
DSPA group for monthly lunches," 


Dudley Foster--ALVIN (4/5/91) 

" I see from the last newsletter I owe you folks an update on 
the "International Conference of Pilots". I had not received a 
reply from Michael Gire for information on developments, so I sent 
a telex to Anatoly Sagalevitch. He replied back that Gire was 
trying to persuade him to get something going, but net much was 
developing. "Rumor Control" has it that Anatoly and the MIR crews 
are pretty busy preparing for an ambitious IMAX filming cruise this 
summer to include hot vents on the Mid-Atlantic ridge, shark 
filming off Bermuda, and filming of the Titanic. Negotiations may 
Still be in progress, but it should be a spectacular IMAX show if 
they bring it off. 

It’s been more than a year since we sent an update on what 
ALVIN has been doing, so here’s a summary of 1990 operations, and 
what’s in store for 1991. 

We left Woods Hole the beginning of January 1990 and did a 
dive series on the Mid-Atlantic Ridge. We arrived back in 
Jacksonville for a six week Atlantis II yard period. By the end of 
March we were doing a series of dives in the Gulf of Mexico looking 
at cold water seeps and salt brine pools. It’s an interesting 
experience to descend into salt brines with descent weights still 
on and settle to a perfect neutral buoyancy at the interface of the 
brine pool and normal sea water. We went through the Panama Canal 
the end of April and did some geology dives northwest of the 
Galapagos Islands. Then up the river to Guayaquil, Ecuador, for a 
port stop. Left there for a "Grand Tour" to revisit most of the hot 
vent areas we’ve investigated over the last 12 years on the 
Galapagos spreading center and the East Pacific Rise. By the end of 
July we were off Oregon and Washington diving on the Juan De Fuca 
and Endeavor Ridges. Mid-September we were headed south to San 


Spe 


: were in and out oo,’ 
Diego, doing dives off Monterey on the Wore wea Feiberling 
San Diego the rest of the yerE doing 
Seamount and in the Catalina Basin. — iter, deere 

ALVIN was off loaded to the Scripps Ma ea oes Decent een 

battery and periodic maintenance for the 1as ever ans 
; 91. The folks ther 
1990, through the middle of February 1991. could hope for. 
great help to us and gave us all the support we on the East 
Many thanks to them. The Atlantis II spent January ; 
4 : : Tate aboard the Atlantis 
Pacific Rise doing seismic work. We moved back a 
II the beginning of February and started the 1991 seaso et ie 
Catalina Basin and then down to the Guaymas Basin in the Gu i 
California. We will spend April and May diving on hot vents a ee 
the East Pacific Rise at about 10 degrees north. Then back up to 
San Diego the beginning of June for battery maintenance and a ners 
cruise to the Feiberling Seamount. Then back to Oregon an 
Washington for more Ridge work though mid-October. We expect to be 
back in San Diego for shipyard work the end of October through 
November. The beginning of December we will be back on the East 
Pacific Rise doing more hot vent work, and finish the year with 
Christmas in Manzanillo, Mexico. 

At the moment, it looks like we will be going back through the 
Panama Canal early in 1992 for a year in the Atlantic. We should 
get back to our home port of Woods Hole after an extended voyage of 
more than two years. 

We continue to be busy (crossed fingers), doing 166 dives in 
1990 and expect to do about 150 in 1991. 

Hope to catch one of the meetings while we’re in San Diego 
June or November." 


Allen Force--ATLANTIS (4/7/91) 

"Things are going great for ATLANTIS here in Grand Cayman. We 
have done over 12,000 dives and have carried over 100,000 pass- 
engers since starting in 1985. I am happy to report that I have 
been promoted recently to Senior Pilot. ATLANTIS X has just fini- 
Shed her drop test and will soon be heading for Hawaii. Within 
the next year or two, you can also expect to see us in Mexico and 
the Bahamas. It's a rough job, but somebody has to do it!" 


Don Walsh--International Maritime Inc. (4/16/91) 

"Over 30 years ago I had the pleasure of being one of the 
first oceanographers to do marine research using manned 
submersibles. Since that time I have been professionally 
involved in various aspects of in situ marine science and 


technology. 


For the past two years in my consulting practice I have 
worked with a private company helping them define underwater 
applications for a long endurance submarine project. Recently 
this company has formed a joint Soviet-Western company to 
privately fund and develop a 1000 ton commercial nuclear powered 
submarine. This submarine will be available to a wide variety of 
commercial users for long-term submerged services in support of 
ocean resource development and marine research. 


This is a private venture; in order to obtain proper 


capitalization and support for this program, it is necessary to 
obtain an idea of the potential user (i.e. 'customer') base. To 


= ae 


this end I have been asked to undertake a potential user survey 
within the international marine science and technology community. 


Enclosed is a brief survey format which describes the 
Submarine and asks you a few questions about your possible 
interest in this type of marine research platform. I invite you 
to complete it and return the form to me in the enclosed, stamped 
envelope within a week if possible. However, if you prefer, I 
would also be happy to receive your reply by fax. AS 
consideration for your participation I will send you a copy of 
the final, analyzed survey results. . 

I believe this project is worth doing. In the first quarter 
of this century Sir Hubert Wilkins unsucessfully attempted long- 
duration underwater research in the retired U.S. Navy submarine 
NAUTILUS (1923). Since that time there have been many programs 
and proposals to do this sort of marine research. None have been 
very successful. Only the U.S. Navy's NR-1 nuclear-powered 
submersible has provided relative independence from the ocean's 
Surface. But even NR-1 is limited by scientific party size, 
payload and endurance. The proposed submarine could provide a 
submerged platform that could carry a scientific party of eight 
for periods of up to two months at a maximum depth of 600 meters. 


There has been considerable recent discussion in the 
international marine science and technology community about 
"man's deepest presence". That is, submersible systems which 
could do in-situ research to the greatest depths in the oceans. 
Indeed, today there are four countries operating five new manned 
submersibles with depth capabilities to 6000 meters. It is 
expected that submersibles with depth capabilities to 11,000 
meters (the greatest depth in the oceans) will be put into 
service by the end of this decade. 


However contemporary submersibles generally have brief 
mission times and require surface vessel support. They are not 
autonomous. In contrast, the proposed submarine would provide 
"man's longest presence" and would be more analogous to a 
submersible oceanographic research ship. 


I appreciate your assistance, ideas and input on this 
project. Your efforts will help see the proposed submarine put 
into service before the end of this decade. Please don't hesitate 
to call me if you have any questions about the survey." 


Bob Walker--ex-MARIEA I (4/26/91) 

"Tt has been too long since I have made it to a DSPA meeting. 
Unfortunately, when I am on land, the company usually decides to 
send me to school or I have some other business crop up when the 
meetings are scheduled. Hopefully, I can make it to the June or 
August meeting.-About three months ago, I began helping in the con- 
Struction,of Grahsm Hawkes' DEEP FLIGHT submersibles. Two one-man 
subs are under construction. They will be capable of diving to 
4,000 ft. and of attaining a speed of 7 knots. The name is derived 
from the shape of the sub. You can see the resemblance to an air- 
plane in the enclosed drawings. The sub can do loop de loops and 
360° rolls. To enable the pilot to do this, he is secured in web- 
bing similar to that found in a hang glider. The work is being 
done by agroup of volunteers, ineluding several talented young 
engineers, marine biologists, a teacher, a physics student, a med- 
iealestudent, and, of course, Graham Hawkes. When DT joined thes 
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Initial trials are 
by deeper flights oO 
some of the construc 
Gives. One of. the nice things abou ‘eval 
of the people building the su *11 have the oppor ab henmovers 
them on one.or more dives: J’ hope tha ae cee 

that be, will permit me to be one of the dividuals. y 
also plan to film some dives under the Pola 
locations. These segments will be shown on 
but I do not yet know the dates." 
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sub ready to work 
Comex’s Saga I long-submergence 
diver support unit is finally ready for 
commercial operations, following a 
two-year sea qualification program. 
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The submarine carries autonomous 
lock-out capabilities for divers or sub- 
mersible support at depths up to 600 
m. The sub is 28 m long and has a 
submerged displacement of 550 tons. 
The crew complement is six. The ves- 
sel is powered by a diesel on the 
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surface and electric motors or Stir: 
ling engines while submerged. 

The sub can undertake a 150-mile 
trip and lock out divers on site, all 
the while submerged for a period of 
weeks. 


Rath B White 
Sass ConGwion Dive © Loe Aries, CaerTva 90038 (213) 667-7128 


* BIOGRAPHY* 


Cameraman with over 490 


ional Cinematographer and Video Parnes e 
AL CRaRICrEre and television credits. Ralph White speci 


‘ erwater, and Deep 
in 2nd Unit Action, Aerial, pada Tha reedinated EATSE 


sible assignments. White is an 

eaiters currentiv, serving on the Guild's Board of Directors 
Nr Yau 155 

White is presently working with the 


aphic Society's Three Dimensione : 
meek Surine life, and filmed the larcest flesh-eating shark ever 


d, a 30¢ foot “Somniosus Pacificus" from a submersible in 
LoOcNENSC of water off Japan. In 1989 he was the first uiedaetd 
to dive the Soviet Submersible MIR II and set the Worlds Recor 
for a two sub rendezvous at a depth of 16,500 feet. Project 
Director for Operation Phoenix, the discovery and recovery of 
Spanish Salleons. Co-Director of Submersibie Operations and 
Salvage for the 1987 French Titanic Expedition, which recovered 
more than 970 artifacts from a depth of 12,500 feet. Expedition 
member of the 1985 Expedition that discovered the wreck of the 
R.M.S. Titanic. Documented the Arctic Circle diving operations 
on the 153 year old shipwreck, H.M.S. Breadalbane. 


*Beebe Project"; the National 
1] Video Imaging of deep 


Photographed the first dives with Blue and sperm whales pods in 
the Indian Ocean. Filmed the Sea World Expedition that captured 
the Grey Whale Calf “GIGI°. Awarded an "EMMY" for the National 
Geographic Society's Television Special "The Great Whales.” For 
many years White filmed the California Grey Whales' annual 
migration from the Bering Sea to Scammon's Lagoon, Baja, 
California. In appreciation for his contributions, the 
promontory point above the nursery channel *Punto Rudolpho” is 
named atter hin. 


A saturation gualified commercial] diver, White was a member of 
the “AEGIR" Habitat Team. As a imaging specialist he has worked 
with the Remotely Operated and Deep Submersibles Vehicles Alvin, 
Beaver/SDL, Deep Rover, MIPS I & II, Nautile, Phantom, Paulo I, 
Trieste, and WASP. He was also the first American to qualify as 
@ co-pilot on the French DSV Nautile. 


White is a former Force Recon Marine NCO, and member of the 
0.S.K.C. Competition Parachute Team, and the United States 
Parachute Team, with over 2000 jumps. 


As a Reserve Forces Captain, White Commanded the prestigious and 
award winning Los Angeles County Sheriff's Department's 
Photographic Unit. He is the recipient of the Distingusihed 
Service Medal, Reserve Officer of the Year Award, and other 
honors including Knight, Order of Constantine; Xnight Companion, 
Order of Saint Lazarus; Fellow, The Explorers Club and is a 
member of the Adventurer's Club. z 


CAN YOU RUN A SHORT PIECE IN ONE HALF FATHOM TO HELP A COLLEAGUE? 


One of the Soviet Union's most competent submersible pilots is looking for a 
temporary position as a pitot or pilot instructor outside of the USSR. He has a good 
command of English and has authored a wonderful book on scientific Soviet 
submersible activities around the world. He is fully acquainted with the operation of 
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Scientific Diving Symposium 

To Convene In Honolulu, HI 
oO emy of Underwater Sci- 


; d 

The American Beas ii are organiz- 
ty of Hawall 

ences and the Ce en re meeting, a’ four. 


ing the Academy's 1 d “International Pacifica 


sium entitle 
day tic Diving,” scheduled to convene in Hono- 


lulu, Sept. 26 to 29. k 

i i hasize Pacific Basin program 
and will Ne ich marine fields aaa 
biology, conservation, diving Oey aa 
safety standards, edict OR eeena Sie: 
aspects, remotely operated ve aoe 
i methods, and new te ’; 
ieee edi Hayashi, diving safety offi- 
cer, University of Hawaii, Honolulu. 

Workshops are planned immediately before es 
after the symposium and will pede ere i 
applications of scientific diving — artificia reefs; 
submersibles, ROVs and remote sensing; recrea- 
tional submersibles; in-water emergency recom- 
pression techniques; and use of closed-circuit, 
mixed-gas technology. 

At press time, submission of presentation 
abstracts was due March 15. Symposium regis- 
tration received before Aug. 1 is $165 per person: 

For more information, contact: Edwin Hay- 
ashi, Diving Safety Officer, University of Hawaii, 
Environmental Health and Safety Office, 2525 
Maile Way, Honolulu, HI 96822. (808) 956-3198; 


Fax (808) 956-3205. 


MANNED SUB CONTACT LIST 


The AODC has decided that the Manned Submers- 
ible Emergency Contact List will no longer be 
maintained because its cost cannot be justified 
since there are so few manned subs being operated 
by members. Only three manned sub pilots, for 
example, were recorded as employed during the 
AODC’s “snapshot” week in 1990. This is a steep 
decline from the 70 pilots at work in 1983. 


these submssrables. He will consider a fonger working agreement outdo ef the WORLD'S YOUNGEST SUBMARINE PILOT 


USSR. Interested parties should contact him directly or through me. | will send a 


copy of his Curriculum Vitae to each interested party. In 1987, Mike Greaux was hired by Atlantis, St. Thomas as 
Hie address ( and it fs in the proper Soviet form). a passenger attendant. In just eight months, he earned a 
Alsxardene pccarianaiy) promotion to co-pilot at which time he began the extensive 
ence 19048 training program to become a pilot. This included 50 
Build 9, App. 492 training dives required by the U.S. Coast Guard to become 
Sincerely, a certified submarine pilot. Upon completion of training 


Andreas B. itzer, Ph.D. 


to reach 18,150 feet, 1959. 


a Oe 


he received his 100-Ton Ocean Operator’s license and a 
submersible pilot endorsement from the Coast Guard. 
y<ivilim pilot of TRIESTE I Now, at age 22, Mike is in command of the $3 million 
Atlantis III submarine. 


Mini-Sub Alvin 
Records First All- 
Female Dive 


After 26 years of precedent- 
setting diving, the three-passenger 
research submarine Alvin is still 
making records. 

Alvin, the first deep-diving 
submarine, recorded its first all- 
female dive December 6 on the 
Fieberling Guyot, an underwater 
mountain about 500 miles off the 
coast of San Diego. 

The dive was part of a three- 
week expedition to study the effects 
of ocean eddies on the biological 
communities of the guyot, or flat- 
topped mountain. Because of the 
difficult terrain of the guyot, 
animals there are virtually impos- 
sible to sample by lowering nets 
and other gear from the ocean 
surface. Alvin has permitted 
scientists to see into the deep ocean 
and to study the variety of plants 
and animals living there. 

When Alvin first began re- 
search dives, women were not 
allowed to do science on the subma- 
rine. The first dive with a female 
scientist took place in 1971, when 
Ruth Turner of Harvard University 
conducted the first experiments in 
the deep ocean to determine if 
wood-boring mollusks existed in 
the abyss. They do. 

It was another 19 years before 
Alvin got its first female pilot, 
Cindy Lee Van Dover, who began 
piloting the submersible in 1990. 
Van Dover is also the first scientist 
to become an Alvin pilot. She 
received a Ph.D. in biological 
oceanography from the Massachu- 
setts Institute of Technology/Woods 
Hole Oceanographic Institution 
Joint Program in Oceanography/ 
Ocean Engineering in 1989, and is 
a postdoctoral investigator at 
WHOI. 


In addition to Van Dover, the 
two scientists on the December 6 
dive were Elana Leithold and 
Cynthia Huggett, both of North 
Carolina State University. 

Leithold is an assistant professor of 
marine, earth, and atmospheric 
sciences with a Ph.D. from the 
University of Washington. Huggett 
is a research technician with a 
bachelor’s degree from North 
Carolina State. 

Lisa Ann Levin, an associate 
professor at North Carolina State, 
was the chief scientist on the 
expedition. Other WHOI scientists 
were Lauren Mullineaux, Elizabeth 
Garland, and Andrea Arenovski. 
Scientists from the University of 
Colorado, the University of North 
Carolina, and the Skidaway 
Institute of Oceanography in 
Georgia also participated. 
Mullineaux will be the chief 
Scientist on a June 1991 expedition 
to the same site, 

Alvin, is operated by the Woods 
Hole Oceanographic Institution for 
the American ocean research 
community. It carries a pilot and 
two scientists and makes about 175 
dives a year to a maximum depth 
of 13,120 feet. Alvin and its 
support ship, Azlantis II, will spend 
1991 in the eastern Pacific working 
between Acapulco, Mexico, and 
Seattle, Washington. 

NUMPARWATER U5 A.” 

Capel 1791) 

Cbd. Fimo 12) 
DRY SUBMARINE FOR 
TOURISM: Small submarines 
for personalized underwater 
tours. Investors needed to 
complete units. High return 


investment. Phone: (813)364- 
8874. 
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WORKING PARTNER(S) 
wanted for company designing 
and mfg. remotely Operated 
vehicles and parts. Engg. and 
business experience desired. 
Persons interested should live 
in S. Florida. For more info 
please call or write Shomstein 
Submersible Systems, 
S.W. 108 Lane, Miami FL 


Berny. 


Commercial 
Sportsub Pilots 


Needed 


Instructors, A.I.S divemasters 
learn how to gain new skills 
and earn extra income. FREE 
info., PO Box 1848, Mariposa, 
CA 95338. (209)742-6869. 


Treasure Hunters 
Investors or partners wanted 
to help fund deep water wreck 
sites off Florida Keys, subma- 
rine video equipment will be 
used for recovery of artifacts 
and treasure and filming of 
sites, for more info write: Ron 
Violette, 222 112th St., Mara- 
thon, FL 33050. 


Submarine Pilot : 
Employment 
Assistance 


As a service to experienced tourist 
submarine pilots. as well as those 
hoping to become experienced. L. 
Bruce Jones & Associates, Ltd. is 
beginning acomputer database-aimied 
at assisting pilots in finding employ- 
ment Opportunities in the industry. If 
you would like to participate, please 
send a résumé to us along with a 
check for $50. We will forward your 
qualifications to those firms that are 
hiring. To new operators - Keep those 
requests coming. 


WORLD’S OLDEST SUBMARINE PASSENGER 


Elmer Koch of Sugarland, Texas, proved that a journey 
under the sea is not only for the young, but for the young 
at heart, as well. Koch, whois 96, tooka voyage aboard the 
Atlantis I submarine at Grand Cayman Island, becoming 
the world’s oldest sub passenger. “It wasa thrill to take a 
ride in an actual submarine,” Koch said. “It’s something 
I’ve thought about for years and it actually exceeded my 


expectations.” 


aire 


Submersi 


J. B.“Brad” Mooney 
Jr..is president of 
Harbor Branch 
Oceanographic Instt- 
tution in Fort Pierce, 
Florida, and pres- 
ident of the Marine 
Technology Society 
(1991-92). He hauled down his rear admi- 
ral’s flag in 1987 after 38 vears of service— 
nine in flag rank. Mooney served as Chief 
of Naval Research, Oceanographer of the 
Navy, Chief of Naval Development, and 
as the founding commander of Subma- 
rine Development Group One, the Navy's 
only ocean-going deep submergence organ- 
ization. A 1953 graduate of the U.S. 
Naval Academy. he has been intimately 
involved with submersibles and their sup- 
port ships. Mooney was at the helm 
aboard Trieste Il when she located the 
lost submarine Thresher: he also was on- 
scene director of operations during the 
search for the lost H-bomb off Palo- 
mares, Spain, in 1966 and later (1972) for 
the successful recovery of an object in 
mid-Pacific at 16,400-foot depths. 


O ver the past three decades, at least. 

numerous studies were made and 
articles written on the subject of research 
submersibles. The subject has been ap- 
proached from many perspectives: Vehi- 
cle size was addressed. Hull materials 
were debated. Propulsion systems and 
energy sources were studied. Adequacy 
of sensors and instrumentation was 
argued. Life support systems were re- 
searched. The subjects of serious thought 
also included vertical control systems. 
versatility, pilot training, pilot conti- 
nuity, depth, etc.. etc. 

One of the concerns of the most recent 
study—by the University-National Ocean- 
ographic Laboratory System (UNOLS) 
Submersible Science Study Committee, 
chaired by Dr. Bruce Robison—is acces- 
sibility of submersibles: Does the avail- 
ability of submersibles meet the demand? 
[The committee's report was discussed in 
the February 1991 “Editorial” in Sea 
Technology.] 

One finding of this study is that the 
demand by researchers to use submersi- 
bles as research tools is very real and 
strong and that research trends in this 
direction will continue over the next 
quarter century. 

The supply of submersibles to meet 

_ this demand should be more properly 

examined in terms of availability and 
accessibility—not just supply. 

Supply. of itself. should not be dis- 

missed as a factor early on. The“Deepest 


tn 


of the past few 


ence” effort : 
Ocean Pres ta submersible. 


rs has indicated tha 
eannbe or unmanned, to reach ane 
deliver productive research tools at i 
greatest ocean depths (about 7 ml 
does not exist in this country to mee 
the demands of ocean researchers— 

rimarily geologists. 

; At ak less than 20.000 feet. the 
limiting factors appear to be funding 
availability, quality proposals. and 
availability or accessibility of sub- 
mersibles—not submersible supply. 

Let’s examine availability and acces- 
sibility of submersibles to meet the 
demand. Accessibility in part is a subset 
of availability. One of the purposes of 
the permanent Submersible Science Com- 
mittee proposed by the Robison group 
would be to smooth the route by which 
ocean researchers gain access to sub- 
mersibles. The path to request use must 
be clearly defined and the need properly 
justified. 

I think availability is the key. That 
key is not measured only by the supply 
of submersibles but by the supply and 
adequacy of support ships. This has 
been true for the past three decades of 
submersible use in this country. 

I first witnessed Jacques Cousteau’s 
Soucoupe operation in 1964. An articu- 
lated crane launched and recovered the 
“Diving Saucer” from the exposed after- 
deck of a ship. The operation at best 
was sea-state limited. 

The Navy’s bathyscaphes Triese /, 
and early on the Triesre //, were trans- 
ported deck-loaded for long distances 
on large surface ships. Uponarrival ata 
port close by the dive site, the bathys- 
caphes were off-loaded and towed to 
the dive site and back by a smaller tug- 
boat. The trip under tow was often 
damaging to the submersibles. The 
operation was sea-state limited. 

Later, an “Integrated Operating Unit” 
(IOU) was used, which consisted of a 
fleet tug towing a floating drydock 
“support ship,” with Trieste // in the 
dock. Once Trieste launched from the 
drydock, the [OU was restricted both 
by sea state and wind direction. The 
three-part [OU handled nicely into the 
wind—or nearly so. The low freeboard 
of the tug, the extremely high freeboard 
and large windsail of the floating dry- 
dock. and the almost-zero freeboard on 
Trieste made any operation extremely 
interesting on all other headings. At 
times, the three-vessel OU appeared 
like a horseshoe moving sideways through 
the water. 

At Palomares, Spain. in the search 
for our missing H-bomb, the Perry 
Cubmarine was launched over the side 


Ee 


ant Navy cruiser. Woods 
ed a Navy LSD for her 
Both of the preceding 
course. support ship overkill. 
werd Juminaut was Ebina 
from port by her support ship frivat- 
eer. All were sea-state limited. FS was 
‘Alvin's normal support ship. Cae 

Even Lockheed’s unique support ship 
SeaQuest, for the firm's Deep Quest 
submersible, was sea-state limited. 

The Navy's Turtle and Sea Cliff deep 
diving submersibles were initially oe 
ported by an oil patch workboat, the 
Maxine D, witha land-type boom con- 
struction crane as the launch and recov- 
ery system. Pendulum action by the 
submersibles suspended from the crane 
was damped by “Norwegian steam 
provided by hardy sailors handling lines 
attached to the vehicle. The relatively 
new support ship—the Laney Chouest 
—employs an A-frame for easier launch- 
ing, similar to the ones aboard Harbor 
Branch’s R/Vs Seward Johnson and 
Edwin Link for handling Johnson-Sea- 
Link-I and -/I. ‘ 

Submersible support ships for the most 
part have been afterthoughts to the 
submersible itself. “Innovate.” “make 
do.” and “improvise” have been the 
order of the day. Most have been severely 
sea-state limited. 

Submersibles are glamorous and fun 
to engineer. Submersible support ships 
are not. The paucity of adequate sup- 
port ships has been the largest single 
limiting factor in the availability of 
submersibles for science. Wise use of 
existing A-frame-equipped submersible 
support ships could improve availabil- 
ity of submersibles to researchers if the 
pool of submersibles and ships was 
scheduled wisely. 

A support ship lying idle—while its 
submersible undergoes maintenance or 
overhaul or when the depth capability 
cannot meet or exceeds the demand— 
might well be used to support another 
submersible from another organization. 
which cou/d meet the demand but lies 
idle for lack of a proper support ship. 

Scheduling of both submersibles and 
support ships could be optimized by the 
proposed UNOLS Submersible Science 
Committee. with the participation and 
cooperation of the various federal 
agencies that fund submersibles for 
science. 

We may need new support ships. 
However, before that decision is made, 
we need to examine the relationship 
between adequacy. supply. and usage 
rate of existing submersible support 
ships, along with usage rate and avail- 
ability of submersibles. ‘st. 


from acombat 
Hole’s Alvin us 
support vessel. 
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Editorial 


David M. Graham 


Regain Our Technology Lead Now! 


echnological leadership in the ocean research realm undoubtedly still belongs to the US., 
T especially with regard to global climate change research, environmental protection, and 
national security. Yet there is still an area of ocean research where this country 1s steadily losing 
ground: our ability to explore, exploit, and protect our total ocean environment at its greater 
depths. 

More than four years ago we lauded a NOAA-sponsored study —“New Directions for NOAA's 
Undersea Research Program”—that called for retaking the undersea technology lead (Sea 
Technology, December 1986, p. 7). A major recommendation by the Jennings panel—so-named 
for its chairman, Texas A&M’s Feenan Jennings—was that the U.S. in general. and NOAA in 
particular. should drive the development of more deep-diving submersibles to accomplish vital 
research in ocean areas largely unreachable with U-S. assets. 

Some of the answers may lie in yet another report and its recommendations. 

Recently, the University-National Oceanographic Laboratory System (UNOLS) revisited the 
problem at a slightly different angle. Its Submersible Science Study Committee, headed by 
Monterey Bay Aquarium Research Institute’s Dr. Bruce Robison, looked at research trends in the 
1990s and beyond, assessing the role of submersible in oceanographic research for the next ten to 
15 years. 

The group found that the “principal problem confronting the research community is lack of 
access to submersible systems”—more broadly defined to include manned as well as unmanned 
systems. 

Submersible systems will be the primary tools of the next generation of oceanographers. “The 
demand is very real and very strong. .. eventually, submersible technology will surpass satellites as 
a source of primary oceanographic data,” the report said. 

UNOLS’ deliberations eventually shook out to four major recommendations: 

© Alvin, the group’s workhorse, gets high marks for its quarter-century of efforts. But 
dissatisfaction with A/vin’s current suite of “obsolete and sometimes unreliable” tools and 
instrumentation led to the call for—among other items—an integrated, real-time navigation 
system and a high-resolution scanning sonar. The panel also called for immediate upgrading of 
Alvin's video imaging and lighting systems. 

© Access to water depths beyond 4,000 meters currently is limited to the Navy's Sea Cliff—but 
still only on a very restricted basis. The panel noted several sub-options to be pursued, such as 
expand civilian access to Sea Cliff; lease foreign-flag submersibles such as France’s Nautile or the 

Soviets’ Mir vehicles: rebuild the Navy’s Turtle to reach 6,000 meters; examine alternative 
technologies or unmanned systems; and act now on the Jennings Committee recommendations. 

e Access to shallow depths (under 1,000 meters) can be easily met with current available ROV 
technology. But the panel noted the lack of established procedures within NSF, ONR, and 
NOAA’s National Undersea Research Program (NURP) that could make submersible leasing as 
straightforward as UNOLS ship scheduling. NURP was cited for its lack of geographic balance 
(“West Coast researchers are virtually disenfranchised”), but the panel recommended the 
organization should join UNOLS as a full partner because of its expertise in leasing. 

® Key toall of the above recommendations, the committee concluded. lies in establishment ofa 
permanent Submersible Science Committee within UNOLS to implement the current group’s 
findings and to facilitate integration of other submersibles into the oceanographic community. 

History has proved time and again that short-term “bottom line” solutions—in small 
companies, large industries. or government programs—rarely satisfy long-term investment 
requirements. And this country urgently needs to invest today in the instruments and tools vital to 
successful exploration and development of research and resources for the decade ahead. ‘si 
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SOVIET DEEP 
SUBMERSIBLES 


E SPEND 12 hours 
cramped together in a 
tiny metal sphere three 


miles deep in the ocean. But 
outside our submersible the 
drama of the sea holds our 
attention like a vise, and time 
goes like a snap of the fingers. I 
am Russian; my crew is North 
American. No matter. A broth- 
erhood exists among the world’s 
oceanographers, especially 
among those few of us who jour- 
ney to the ocean depths. 

As head of the Laboratory of 
Manned Submersibles for the 
P. P. Shirshov Institute of 
Oceanology in Moscow, I direct 
the largest fleet of deep-diving 
submersibles in the world, with 
four vessels. Our twin submersi- 
bles Mir 1 and Mir 2 can 
descend to 20,000 feet and can 
therefore cover 95 percent of the 
ocean floor; only three other 
subs can go as deep. 

For ten years I planned with 
National Geographic’s Emory 
Kristof to match our subs with 
his expertise in deepwater pho- 
tography. Finally, in the spring 
of 1989, we set sail together on 
the Soviet research vessel Aka- 
demik Mstislav Keldysh, with 
Mir 1 and Mir 2 on board. 

The Mirs are each 25 feet long 
and built around four spheres 
made of nickel-steel. One sphere 
holds the crew of three; the oth- 
ers carry seawater for ballast 
and trim. Power comes from 
ferro-nickel batteries. We can 
make five knots and hover at 
any depth. A color video camera 
is linked to an on-board display. 

The Mivs are hoisted by crane 
to Keldysh with a single cable 
(left). Soviet pilot Andre 
Andreev, standing astride the 


Allies in the Deep 


hatch, coordinates the lift-up. 
On March 12 we launched a 
trial deepwater rescue mission 
at the Mid-Atlantic Ridge. One 
submersible should be able to 
find the other, but this had 
never been attempted. Mir 1 
descended first, with me as pilot 
(above, at left), Emory, at right, 
and diving physician Joe Mac- 
Innis from Canada. After a 
three-hour free-fall into the 
unknown, we scraped bottom. 
Mir 2’s assignment was to find 
us—a pebble in a canyon — 
using transponder navigation 
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JOSEPH MaciINNIS (ABOVE) 


and hydro-acoustical tracking. 
Mir 2’s crew: American photog- 
rapher Ralph White and Soviet 
copilots Dmitry Vasilyev and 
Evgeny Chernyaev. 

Time passed—three more 
hours. Bioluminescent plankton 
swirled around us like stars. As 
I peered into the darkness, tio 
bright lights suddenly emerged 
(top), and our sister ship 
touched down 20 feet away in a 
cloudburst of sediment. Six 
men from three nations stared at 
one another from their mirror- 
image machines. 


‘MINI-SUB was nearly cracked like a nut, 
Raub arh dd ubetbhbslad A Kea MME. 


ocean on Earth. Dr. Ogata 


©. said their vessel was at a 


oo S558) TOM ALLEN 
oe “SS GUAM—Japanese scientists mirac- 
Zulously escaped ‘with their lives after 


their two-man, submarine was attacked 
By) a 75-foot sea turtle in’ the South 
-Pacific! em ey as ee) 
«Drs. Takeshi. Nakamura aid iaraa” ‘Ogata 
- Spotted the ‘monster “during a routine. oceano- 
“zgraphic survey. approximately 200 miles west 
of the island of Guam... 
27ithin seconds the crea- 
tare had ‘latched on to their 
vessel with its massive front 
flippers and was actually try- 
ing to crack open the hull | tac 
with its jaws. "s 
'  §¥ didn’t think we. were 
dead —--Iy knew we were 
dead,” Dr. Nakamura told-re- 
porters in Guam: “The turtle 
was :a’monster, bigger than 
any I’ve ever seen. reef 
‘“The turtle was chewing on 
our sub like a dog chews a 
bone.” iG SRK ZF SYS 7 


Steen ry 


unfolded while the experts 
were working in the Mariana 
‘Beench, the deepest stretch of 


enpek He 


The -mind-numbing ‘ie 


* depth of 400 feet when the 


huge turtle swam into view. 
“It was chasing a hammer- 
head shark, which it eaught 
and swallowed like . a _bait 
fish,” continued the expert. 
“We. were.expecting to see a 
strange creature. or two_but 
nothing like this and‘ we were 


ally unprepared for the at- 

the turtle hit us. ‘trom be- 
hind as if.to stun us and then 
swam to the front of our craft. 

“We tried to get away but it 
got its flippers around- the 
sub and stopped us dead in 
the water. Then we: heard a 
terrible crunching noise and 
could see it gnawing. 2) 

-;The turtle_was obviously 
trying to:crack open the hull. 
It:.wanted to eat us alive.” 

The scientists had no weap- 
ons to repel the turtle so all 


‘Damned thing was as “big as a 
house — & it tried to eat us!’ 


they could do was wait and 


watch.. After, two minutes of 
gnawing the turtle began to 
shake the: craft violently — 
then inexplicably let go. 

Dr. Nakamura said he look- 
ed out a porthole and saw one 
of.: the- turtle’s:* enormous 
green eyes staring back. — 

-“I told Dr. Ogata: ‘Hit the 
throttle —- -¥0, go, BO ee said 


caught us us s if it had wanted tc 
but it seemed to lose interest 
The last time.I looked it wa: 
and Rat _out 0: 


The. scientists - pecan ‘a: 
quickly as they could and re 
turned ‘to the’ship that drop 
ped them off.’An -inspectior 
‘of their-submarine revealec 
substantial damage. ; 

Had the turtie eontinmed tc 
chew on the vessel, said Dr 


.. | Nakamura, “the: choll woul 


have cracked and we woulc 
have drowned: — or worse.” 


Wreck of 16th century ship may yield $1 billion cargo 


_ REUTER NEWS SERVICE 


. We reckon it (the wreck) 


“We have salvaged coins and pieces. of wood from 
the ship .. 


is worth more 


SINGAPORE — A 16th century Portuguese ship 
‘laden with gold and said to be one of the world’s 
‘richest undersea treasures has been located in the Ma- 
Jacca Straits, an official of an Indonesian salvage com- 
pany said Tuesday. 


“The wreckage of Flor de la Mar is lying about five 
miles north of Tanjong Jambuair on the northwestern 
tip of Sumatra,” said Tjetty, president of the salvage 
company , 


than $1 billion, ”” Tjetty said in an interview here. 

The Flor De la-Mar was carrying loot Portuguese 
soldiers had plundered from the palace of the Sultan of 
Malacca after a siege in 1511, when it hit reefs off 
Indonesia’s Sumatra island. 


The company was negotiating with Christie’s auc- 
tion house to sell almost half the treasure to recover 


»salvage costs estimated at $50 million to $100 million, 


Tjetty said.’ 
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Jacques-Yves Cousteau’s Wife 
Dies At 72; Scholarship Fund 
Established In Her Honor 


i i husband 
Simone Cousteau, who accompanied her 
Jacques-Yves Cousteau on 40 years of Calypso mis- 
sions, died Dec. 2. She was 72 years old, and planning 

to sail again when she died. 


Mme. Cousteau was born in Algeria and raised in 
Japan. Married in 1937, she went along with her 
commodore husband as he conducted underwater 
explorations, made films and promoted conservation. 


Aboard Calypso, she stood watch in the early years 
like everyone else, and also served as nurse, purser 
and arbitrator of small quarrels. 


According to The Cousteau Society, she was the first 
woman to dive in an autonomous diving suit and the 
first to live in an undersea house. 


Survivors include her husband and her son Jean- 
Michel. Her son, Philippe, died in an air crash in 1981. 


The Cousteau Society has established the Simone 
Cousteau Scholarship Fund to assist students pursuing 
a course of study in the habitability of planet Earth. 
Students will apply through their universities. 


Donations and inquiries should be sent to Simone 
Cousteau Scholarship Fund, The Cousteau Society, 930 
W. 21 St., Norfolk, VA 23517. 


“THE Cihewtctl -MEaALO 


Cousteau looks 


to the future “""" 
PARIS (AP) — (70 "av 1#9/) 
Oceanographer and “°"~ “7 4 ) 
environmentalist Jacques 
Cousteau said Wednesday he’s 
launching an international petition 


Navy Recovers Diver's Body 
of U.S. Navy Capt. Charles A. Bartholo- 
fies ee disap during an official Navy dive 
wee Gull of Mexico Nov. 15, was recovered three 
submersible. Or hs 
tes ne ees thé director of Ocean Engineering 
aevisor of Salvage and Diving with the Naval 
a Speen Command in Washington, D.C. He wae 
ea eng in a dive with the Navy Experimenta 


saris ners the water shortly after 8 a.m. Nov. 15 


Uiveiring the ascent phase of the dive he and his 
pou ; oe line, which decreased 

partner experienced a thermocline, ie te 

visibility. Bartholomew disappeared from partn 

ight at that time. Stef 
Brae diver emergency procedure was ee 
immediately but failed to locate Bartholomew. T 
U.S. Coast Guard was notified, and an extensive 
surface search began by the U.S. Navy, USS. are 
Guard, Florida Marine Patrol, U.S. Air Force, an oe 
Captain Sparky, a commercial fishing vessel. 
search continued through the night to no avail. 

On Friday, Nov. 16, USS Defender (MCM 2), which 
was en route to port following tests in the Gulf, joined 
the search of the dive site and adjacent areas utilizing 
its mine-hunting sonar. At dark the surface search was 
suspended; Defender, however, remained on station 
throughout the night. 

Search efforts continued Saturday and Sunday, Nov. 
17 and 18. Another remotely operated vehicle was used 
for an underwater search on mane ant eae aie 
noon, the tor reported sighting the y ata 
depth of abot 210 feet. Recovery efforts began 
immediately. 

Bartholomew’s body was placed on a U.S. Navy craft 
and returned to Naval Coastal Systems Center, 
Panama City, Fla. Later, it was transported to the 
U.S. Naval Hospital at Pensacola for autopsy. 


drive to adopt a Declaration of 
Rights for Future Generations. 

Cousteau said he discussed 
the idea during an meeting with 
President Francois Mitterrand at 
the Elysee Palace. The goal, 
Cousteau said, is to prevent 
irreversible damage to the Earth. 

“We would like to collect as 
many signatures as possible for 
this project, not only in France 
but abroad, in order to influence 
policy-makers,” said Cousteau, 80. 

He said he hoped the United 
Nations would endorse the 
declaration. 


Research Submersibles Limited, Grand Cayman, B.W.1I. 


Keys To Become Home To U/W Research Center 


*UMO SAWATER 

The Florida Keys will soon be home to 
a National Undersea Research Center 
(NURC). 

Operated by The University of North 
Carolina at Wilmington, the center will 
be used as an underwater habitat for 
scientific studies. 

Funded through the National Oceanic 
and Atmospheric Administration’s 
(NOAA) Undersea Research Program, 
this NURC and four others provide 
support for the study of biological, 
chemical, geological, and physical 
processes in the world’s oceans and 
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lakes. 

Project coordinators say it will be 
operational at the latest in 1992 and that 
by spring or early summer the research 
center will be set in place and scientists 
would be able to to determine that 
everything is in working order. 

Currently the habitat is in North Caro- 
lina being refurbished and scientists are 
working on the habitat’s itinerary, or list 
of scientific projects, before they begin 
operation. 

As to the location, it will most likely 
be situated off Key Largo. 


Now divers and non-divers alike can explore the mysteries of the deep far beyond 
the limits of scuba diving! In the comfort and safety of one of our submarines, you'll 
journey 1,000 feet down the spectacular coral Cayman Wall into an incredible other 
world. A three-foot diameter viewport is your window to 
amazing deep sea life forms, vividly colored sponges and 
ancient shipwrecks. For the Ultimate Underwater 
Adventure, call (809) 949-8296 / FAX: (809) 949-7421: 


PO, Box 1719G. 
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ABS REORGANIZES 


The American Bureau of Ship- 
ping will complete a reorgan- 
ization shortly that includes: 

¢ Decentralization of day-to-day 
operational & technical activi- 
ties of ABS’s basic marine busi- 
ness. This will provide im- 
proved efficiency and customer 
service. 

° Consolidation of regional lead- 
ership of worldwide activities 
into 3 companies: (1) ABS 
Americas (Houston), (2) ABS 
Europe (London) and (3) ABS 
Pacific (Singapore). 

* Relocation of corporate offices 
back to New York City. 

Create ABS Industrial Verifica- 
tion, Inc., which will develop 
verification services to non- 
marine industrial enterprises. 


Marine 
Technology Data 
Base Coming 
Online 


A new computer-accessed 
information service will provide an 
information and technical forum 
data base dedicated to operations 
and technology in various indus- 
tries. Technology Online (TOL), 
offered by J.M. Jenco & Associates 
of Covington, Louisiana, will focus 
on marine technology. 

The data base will have 
information related to underwater 

vehicles, commercial diving, robotic 
systems, surface vessels, and a 
business directory. 


NEW MARINE EDUCATION 
& CONFERENCE CENTER 


Harbor Branch has announced 
that the J. Seward Johnson Ma- 
rine Education & Conference 
Center will open this fall. The $2 
million, 21,000 sq. ft. addition to 
the Harbor Branch Oceano- 
graphic Institution is well 
underway and on schedule, 
according to HBOI's president 
& Managing director, Brad 
Mooney. The Center’s mission 
will be to promote excellence in 
education about the oceans, 
estuaries and coastal regions by 
Providing interaction between 
Harbor Branch personnel and 
their peers in state, national and 
international research communi- 
ties. 
The Center will have classrooms, 
laboratories, staff offices, a 350- 
seat auditorium, conference and 
catering facilities. Courses may 
include marine biology, marine 
botany, physical Oceanography, 
environmental chemistry, aqua- 
culture, electro-optics, inverte- 
brate zoology and much more. A 
large wet lab will offer space to 
examine living plants and ani- 
mals with an environmental 
room for manipulation of tem- 
perature and light regimes for 
experimental work with the 
organisms. 
Students will also have available 
to them many of the regular 
HBOI support facilities, includ- 
ing two manned subs, three 
oceanographic research ships, 
a 15,000-volume library, a 
VAX 3400 computer system, a 
Histology Lab and Electron 
Microscopy Center, complete 
photography department, two 
nuclear magnetic resonance 
spectrometers and the HBOI 
museum with its collection of 
undersea life from throughout 
the world anda unique collection 
of plants and animals from the 
Indian River lagoon. 
“At Harbor Branch we have al- 
ways been dedicated to under- 
standing and wisely using the 
world ocean,” Mooney told 
WAVES recently. “The Johnson 
Center isa truly exciting advance 
in that direction,” he added. 


Sint Maarten Submarine Stalls 


After three years of financial and 
construction difficulties, the 36 pas- 
senger I.S.E. built Odyssey tourist 
submersible arrived in Sint Maarten. 
Netherlands Antillies last November, 
only to face a series of problems asso- 
ciated with their brushless DC 
thruster motors. The 10 hp electric 
thrusters were designed with the elec- 
tronic controllers inside the oil com- 4 
pensated waterproof thruster hous- 
ings. Oil inundation in the electronics 
have caused severe reliability prob- 
lems, and the thrusters are now being 
redesigned. Meanwhile the company 
is out of funds and has been forced to 
lay off most of its staff before a single 
revenue generating dive was accom- 
plished. Dennis Nelson, President 
and CEO has resigned from the firm 
which has 150 shareholders. 


DeepLine Ceases Business 


DeepLine AG, the Swiss firm that 
intended to take delivery of the Sulzer 
built 16 passenger SPT-16 has ceased 
business due to insolvency. The com- 
pany had sold over 2000 tickets for 
dives in various Swiss Lakes, and had 
intended to rent a Mergo 10 in order 
to meet those obligations. 


Sulzer Offers SPT-16 

The Swiss construction and 
manufacturing firm, Sulzer Bros., 
owns the 16 passenger 100 meter 
capable SPT-/6 tourist submarine that 
was originally intended for purchase 
and operation by the now defunct 
DeepLine AG. The vessel, designed 
by Jacques Piccard, is currently un- 
dergoing sea trials and will be avail- 
able for delivery in April. 

The SPT-16 may prove to be the 
most technically capable and luxuri- 
ous submarine ever constructed in 
this size range. 

Sulzer is interested in licensing the 
manufacturing technology as well as 
in selling or leasing the SPT-16. In- 
terested parties should contact Mr. 
P.A. Mosimann via fax at 4] 52 
220476. 
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The final frontier 


OR THOUSANDS of years, the ocean 
Fret fast its secrets. Even as explorers 
stretched into the outer reaches of the 
atmosphere, the ocean maintained a certain 
mystical quality, an air of intrigue. 

Recent scientific advances, however, 
have gradually turned the tide, allowing ex- 
plorers of the sea an opportunity to probe its 
depths with new certainty. Like their 
counterparts in space, these explorers set 
forth on exciting, and some dangerous, 
quests for knowledge. 

nlike the astronauts, however, those 
who venture to sea often do so with little 
glory. The research of many scientists, 
geologists and oceanographers appears to go 
almost unnoticed by those greedy for news 
on the latest space shuttle mission. 

And so it may be that much of the 
world is blissfully unaware that members of 
a joint Canadian-Soviet expedition will set 


sail from Bermuda later this week in search 


of the downed carcass of the S.S. Titanic. 

Even should they be made aware of the 
voyage, many might initially be unmoved. 
After all, it has been six years since another 
team of international experts located that in- 
famous vessel’s resting place. 

But the nature of this venture is one 
which should capture the attention of an 
environmentally-concerned society. 

Scientists on the expedition will be stu- 
dying the breakdown of steel and other ma- 
terials in the Titanic’s remains to determine 
what effects the ocean's cold, dark water has 
on various materials. 


Their findings could have monumental 


SINE Cheer reli -Héaace ~ (Haczrares) 


RCMP reveal details 
of ‘search plan:.ca12. 49) 
... VANCOUVER (CP) — 
The..RCMP have announced 
details of a planned search 
for more wreckage from Air 
India flight 182, believed 
-brought down by a bomb six 
years ago. 
~The RCMP have hired 
Canocean Deep Water 
Services Ltd., a B.C. company 
that will. uses a sophisticated 
unmanned submarine to 
search an 11-kilometre debris 
field’ on the floor of the 
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nce for a world facing a disposal and 
wacataie The tests, for example, could re- 
veal the effects of nuclear waste disposal on 
the ocean and its food chain. They might 
provide hints to potential disasters which lie 
ahead in terms of the deteriorating wrecks 
of nuclear submarines or fuel tankers which 
the ocean floor. bo aga: 

eo The $6-million expedition is being fi- 
nanced and documented by IMAX Corp. of 
Toronto, a film production company which 
will release a 70-mm IMAX film of the trip 
in late 1992. It will also be captured by 
Emory Kristof, a photographer for National 
Geographic. Prominent scientists and state- 
of-the art equipment from both the Soviet 
Union and Canada will be involved. 


Apparent P-3 debris 
spotied off San Diego 


isab was. dispa for 
Wreckage of planes believed to another search of the area as offi 
be the two P-3 Orions from Mof- Gals hoped to find still 
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Montreal on June 23, 1985, 
when it disappeared about 180 
kilometres off the Irish coast. 


Judge Rules For Salvors 
In Central America Case 


“vn = Z._/9%0) (ou.7/4 
By Louise Sweeney 


inders can be keepers, according to a federal 

district court ruling in mid-August that allowed 

the salvor group Columbus America Discovery 
Group of Columbus, Ohio, to take sole ownership of its 
dillion-dollar find, the Central America. 

The court rejected 
claims by nine insur- 
ance companies, the 
State of New York, the 
trustees of Columbia 
University and individ- 
uals Harry John and 
Jack Grimm whose 
claims had compli- 
cated the court case 
for this second-largest 
treasure ever found 
(U/USA, July ‘90). 
Most of these parties 
plan to appeal the deci- 

=a sion. 

= The case excited 

= 4@. : eeseq attention because of 
iscovery Group Photo the great wealth 
CRA ieeke Bak be aboard, because of the 
many claimants, and 
because of some legal 
precedents which may 
carry over to space 
exploration. This is the 
first time the court has 


Keepers — Court 
ruling allows salvors 
to keep gold bars, 
coins from Central 
America wreck. 


awarded ownership of a ship found in international 
waters to an individual rather than to a nation, and it 
is the first time a claim staked by the presence of a 
remotely controlled vehicle rather than a physically 
present diver was allowed. 


Important to the judge’s finding was the fact that the 
group acted in good faith ‘‘to preserve the scientific, 
historical and ... archeological provenance of the 
wreck and artifacts.”’ 


The ship carried a fortune in California miners’ gold 
when it sank in a hurricane 160 miles off the coast of 
South Carolina in 1857, and its loss began a wave of 
bank failures, causing the Panic of 1857, a major 
economic downturn. 


With three tons of California gold — private fortunes 
and a mint shipment from San Francisco — the ship 
went down in 8,000 feet of water, losing all but 166 of 
its 476 passengers. Women and children escaped to 
another vessel, after passengers and crew bailed water 
in vain for 30 hours. 


The treasure, thousands of mint-condition gold coins 
and rare gold bars, has been valued at between $450 
million and $1 billion. It was found in 1989 by the 
Columbus-America Discovery Group, which had 
searched since 1981 and spent more than $10 million. 
The money came from 166 investors. 


Two-thirds of the find will be distributed among those 
166 investors. The 25 partners in the salvage operation 
will share the remaining one-third. 


U.S. District Judge Richard B. Kellam ruled that 
nine insurance companies had no claim to the treasure 
Since the firms made no attempt to recover the gold 
and had previously destroyed all business records 
pertaining to the wreck. 


The court also found that the Columbus-America 
Discovery Group did not rely on the results of a survey 
purchased from Columbia University and commis- 
sioned by rival treasure hunters Harry John and Jack 
Grimm, to discover the S.S. Central America, there- 
fore the university, as well as John and Grimm, are 
not entitled to a share. 


RICHEST. WR 


M@ Atocha, a 17th-century Spanish galleon, 
sank 40 miles off the coast of Key West, in 
the Florida Straits. Discovered in 1985. Most 
recent estimated worth: $100 million. 


M@ Central America, a 272-foot, wooden- 
hulled sidewheeler and three-masted 
steamer, sank Sept. 12, 1857, in deep 
waters off South Carolina. Discovered in 
1986. Most recent estimated worth: $1 
billion to $1.2 billion. 


@ Whydah, an English slave ship and 
pirate ship, sank in April 1717, off Wellfleet, 
Mass., near Cape Cod. Most recent esti- 
mated worth: $40 million. 


M@ Maravilla, a 17th-century Spanish trea- 
sure galleon, sank in 1656 off Little Bahama 
Bank. Most recent estimated worth: $1.6 
billion, based on new finds this summer. 


“UMPERWATEA U.S 4.6 

@ COLUMBUS EXPEDITION: George Cox, president 
of Sea Salvage International, Inc. (SSI), Orlando, Fla., 
announced recently that his company is mounting an 
expedition to locate the site and possible remains of 
Christopher Columbus’ flagship, the Santa Maria. SSI 
has signed a two-year contract with the Institute for 
the Protection of the National Heritage of Haiti for the 
rights to explore a five-square-mile area off the north 
coast of Haiti, where the ship is thought to have run 
aground on Christmas Eve, 1492. Cox and Captain 
Stefan Sykora hope to locate and preserve the site in 
conjunction with the 500th anniversary of the Columbus 


expedition in 1992. CM ay 1341) Cv0-.§ seo 1) 
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Deep Line Acquires RSL 

Deep Line AG of Zurich, Switzerland, has 
acquired Research Submersibles Ltd. (RSL), of 
Grand Cayman, B.W.I., a company that operates 
deep-diving passenger submarines. 

The two Perry-built submarines accommodate 
two passengers and a pilot and are capable of 
diving to depths of 1,000 feet off the renowned 
Cayman Wall. The wreck of the Kirk Pride, at 
800 feet is one of several dive sites available on 
the hour-long excursion. 


Dive the famous Cayman Wall 
in a deep diving submersible. 


Grand Cayman, the scuba diving center of the world, offers the 
unique opportunity to join the crews of Deep Line Submarines to 
make the ultimate dive off the Cayman Wall to a maximum depth of 
1,000 feet. A completely new experience for even the most sea- 
soned diver, the submarines afford the non-diver a special chance 
to see and explore the ocean's deeper mysteries. This is the dive 
that was featured in Time and National Geographics magazines. 
Everyone over the age of 8 years is welcome to join our profession- 
al submarine pilots on daily excursions down the Cayman Wall. 

The submarines glide quietly and safely over the Wall, and as 
the ambient light begins to dim, your pilot will activate the subma- 
rine’s powerful quartz lights to expose the brilliant colors of the 
sponge, coral and other deep marine life. Watch out for the ever 
curious fish and turtles! In this little-explored region of the ocean 
we often make completely new discoveries. Use your regular land 
camera or video to capture the entire experience on film. 


# The submarines are dry and at one atmosphere pressure. 
# No previous experience is necessary. 
Each excursion is personalized with only two passengers and 
one pilot. 
Free video presentation prior to your dive. 
Each person receives a certificate and sub crew T-shirt with 
their dive. 
# 6 dives daily with two submarines to a maximum depth 
of 1,000 feet. 
Bring your cameras with 400 ASA film. We provide 
the lighting. 
When conditions allow we dive the wreck of the 
“Kirk Pride” at 780 ft. 
Personalized video of your dive is available for purchase. 
# Book now to avoid disappointment. 


Do not confuse this submarine experience with any other. Formerly 
Res ibles Limited (RSL), we are the world’s first 
operator of tourist submarines wi ands of safe dives. 


Join us today for “The Ultimate Wall Dive.” 


For reservations and information call: 
Deep Line Grand Cayman Ltd., Panoramic Submarines 
Box 1719, Grand Cayman, British West Indies 
9-8296 (Local) 
(809) 949-8296 (Overseas) 
Fax (809) 949-7421 
For more information, contact: Deep Line, U.S. 


Marketing, 11050 Nautilus Dr., Cooper City, FL 
33026. (305) 437-3521. 


Water Baby, The Story of Alvin 


ictoria A. Kaharl om | 

apres 356 pages. Oxford University Press. $9 1195 2 

Victoria Kaharl’s mesmerizing account of the adven, <7 & 
tures and misadventures of A lvin reads much morelike, 
novel than a dry technical history. It is the kind of book 
one finds difficult to put down. Water Baby recounts the 
extraordinary 25-year history of Alvin, the world’s firs, 
deep-diving research submersible. Not only do the Pages \ 
reveal nuts-and-bolts accounts of Alvin's historic dives, 
but Kaharl brings to life the people who kept the vehicle 
operational and who dove in her. Water Baby isa fasci- 
nating warts-and-all picture of how underwater science 
and exploration is actually done. This is must reading for 
anyone who works in or even thinks about the sea. 


Sub Company In St. Kitts 


Blue Frontier Submarine Expeditions has begun its 
second year of operations in St. Kitts, West Indies, 
according to General Manager Jack Hoban. 

“We offer half-hour sub-sea excursions to spectacular 
tropical reefs and delightful shipwrecks in the waters 
surrounding the island,” says Hoban. 

Using the Sport Sub ambient-pressure submersible, 
Blue Frontier has transported hundreds of passengers, 
young and old, in its first year of operation, according 
to Hoban. 

The company plans to offer full certification to - 
commercial pilot level on the sub and is set to operate 
as the official Sport Sub Training College, Hoban Says. 

For details, contact: Operations Manager Ken 
Rogers, St. Kitts, (809) 465-4945: or General Manager 
Jack Hoban, Salt Spring Island, B.C., (604) 537-4945. ‘XN 
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Gold, silver discovered = 
wA Rester Repert 2 55 6. neg * 


SYDNEY, Australia — Scientists, diving into the- 
Crater of a submerged voicano off Papua lew Guin- - 
», €@, have discovered some of the richest concentra. 
- tions of gold and silver in the worid. ; oat 
ig But the deposits may be too deep in the sea 
exploit soon. athe ph gs 
Geologist Brian Embieton of Australia’s CSTRO~ 
- Rational science body, said Friday that a multination--~ 
_ al feam using a Soviet submarine found the deposits . 
. 4,000 feet below the ocean's surface. . 
The team found gold gradings of 21 grams per 


fon and silver gradings of 500 grams per ton. 


DEEPSTAR LTD‘is a new submarine company with 
offices in Honolulu and Lahaina (Maui). Deepstar has 
recently acquired the snorkling and charter business which 
Operates out of Lahaina harbor. For the balance of 1990, 
Deepstar plans to continue the snorkling and charters of its 
vessel, Seastar. Inmid-1991, the company will introduce its 
new SM100/50 tourist submarine that will Operate from 
Lahaina harbor. 


BONG 


TOURIST SUB SAFETY GUIDELINES 


The Society of Naval Architects & Marine Engineers (SNAME) 
ind the Marine Technology Society (MTS) has drafted the 
‘nternational Safety Standard Guidelines for the Operation of Tour- 
st Submersibles. The bookis presently under review but should 
ye published sometime during this year or early in 1992. The 
thief editor is John Pritzlaff, who is also Chairman of the 
5NAME/MTS Book Committee. 
The publication is part of an on-going 4-year study sponsored 
by SNAME and MTS. A focal point of the effort was the Tourist 
Submersible Safety Workshop that was held in conjunction 
with the Tourist Oceanology International 90 conference that 
was held in Monte Carlo last October. 
The draft copy notes that “In looking at the newly developing 
tourist submersible industry it became evident that new and 
varied sources of money and owners were springing up in the 
market place and that with this activity and investment being 
done for profit only, way might be taken or found, intention- 
ally or through lack of knowledge to cut costs at the expense of 
safety.” It acknowledges that in U.S. waters, the U.S. Coast 
Guard has a legally mandated responsibility to see to the 
safety of these operations, but that organization does not spell 
out the details of how to operate a submersible safely. “Ona 
worldwide basis,” SNAME/MTS say, “there are no rules or 
regulations governing the operation and use of tourist sub- 
mersibles.” 
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MIC Corpormion — P.O. Box 503, Rota, MP 96951 


Prone: 03-406-6191 Fax: 03-406-6779 


March 4, 1991 


Irene and Charles: 
Greetings from the “Adventure Island"..... Rota. 


I must apologize for the lack of communication, especially 


with cover documentation, but we have been “high & dry” for some 


time now. Our company made 


the submarine in order to put it in the best condition possible 

for safety and to reduce future maintenance. During the time the 
submarine was being repaired, there were major developments in 

the tourist industry on Rota, a ten fold increase in tourism is 
expected over the next five years. In order for our company to 
better accomodate the increase in tourists, the decision has been 
made to sell the small submarine and its complete support facilities. 
All support equipment and submarine can be easily fitted into two, 


20 foot containers. 


Charlie Oden, former maintenance supervisor for Mariea I is 
here to give technical assistance in the final stages. We anticipate 
starting the A.B.S. certification dives the end of March for which 
I will document for collectors. There will also be some 15-20 
marked “Lost & Found" which were recovered from behind various 
pieces of equipment. Keep up the good work and happy collecting. 


Ail blak 


Gib Blevins Jr. 


pe 1201 


a decision to completely retro-fit 


Sub. Operation Manager 


MILLIONTH PASSENGER BOARDS 


ATLANTIS SUBMARINE IN ST. THOMAS 


ST. THOMAS, U.S. VIRGIN ISLANDS -- Whistles blew and 
cheers rang out as Mr. and Mrs. Arthur Durkee of Quincy, ” 
Mass., boarded Atlantis III in St. Thomas, U.S. Virgin 


Islands October 24. Without knowing it, Durkee had placed 


his name permanently in the Atlantis Submarine history book 
as the 1 millionth passenger to board one of Atlantis' six 
vessels. 

For being the 1 millionth passenger, Durkee and his 
wife won a cruise aboard Royal Caribbean Cruise Line's new 
2,690-passenger ship, Sovereign of the Seas. Boasting 
150,700 square feet of open decks, enough room to sport 
three football fields, the Sovereign of the Seas is the 
largest cruise ship ever built. 

The public-passenger submarine that marked the event 


was Atlantis III. This 65-foot, 46-passenger submarine 


gives visitors the opportunity to explore the beauty of 
marine life during an hour-long voyage that takes them past 


coral reefs, a sunken ship and dozens of fish species. 
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Aruba’s New Submarine Dive 


Aruba has a new exciting way to allow non-diver’s to 
accompany their diving friends on a 60-foot dive. 

S.E.A. Scuba in cooperation with Atlantis Submarines 
is pleased to offer this program. 


Non-divers aboard the 48-passenger Atlantis subma- 
rine submerge near a living coral reef in south east 
Aruba. 

The certified divers descend a few minutes lacer up 
current from the submarine. 


Soon both converge for an unusual encounter, says a 
recent press release announcing the program. 

“The submarine passengers get to see their compan- 
ions on an actual dive,” says an S.E.A. Scuba 
spokesperson. 


‘“‘The divers not only experience the awe of a moving 
submarine but can actually see their comrades through 
the sub’s portholes.”’ ; 

For additional information and reservations, contact: 
S.E.A. Scuba, P.O. Box 97, Savaneta 196, Aruba, DWI. 
Fax 011-2978-41640. 


“UMaina WATE? U S.A." 

@ OFFICE RELOCATION: Altantis Submarines 
Hawaii has relocated its Waikiki office to 1600 Kapi- 
olani Blvd, Suite 1630, Honolulu, HI 96814. The phone 
number is also changed, to (808) 973-9800. The larger 
office makes room for centralizing the Hawaiian 
marketing, merchandising and reservations divisions. 
The two Atlantis Hawaiian submarines, at Hilton 
Hawaiian Village in Waikiki and at Kailua Pier in 
Kona, will be joined by two more this year, one in 
Waikiki and one in Maui. (may 1941) CU0.. 80-1) 
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Sindbad Tourism Co. 


SAE. Sah hae 


DATE :28/ 3/1991 
REP WO: AK 48/3/1991 
Dear m. Charles Simpson, 

Iam pleased that we made a subscription for one year to the 
OWE HALF FATHOM review. 
It's a pleasure to introduce myself to your company. My name is 
WOhamad Said Mohamad Samy, the general manager and the partner-¢f 
Shamalco company for torism projects. I have 4 lunaparks: the first 
one 18 Sandbad city, the latest amusement park in the middle east. 
The second one 1s Sindbad Port-Said. Tne third one 1s Sphinx park. 
The fourth as Sindbad Hurgnada and Jam intending to open next year 
the fith one at Mansoura. 
We are working also tc inaugurate 3 touristic villages at Hurghada, 


Safaga and Kosseir. 


Tam also the chairman of sindbad fonrise €ompany. tie have the Sindbad 


Submarine which is the first one in Egypt. 

Regardtng our Sindbad Submarine Mark_11ll, we are already making 
4 dives per day ina fantastic place called Giftun Island which is 
the most exciting region at-the red sea because of the coral gardens 
the coulored fish and also the quantity of the dolphins that ve have 
recently discovered after several research. We hope to achieve eight 
Gives per day plus two Bight ‘s dive in the future:specially that the 


tourise in Hurghada is 12 eonths a year. 


fe have et the red sea 8 egyptians pilots electrical engineers. 
They have taken a pretaining course on the subsarine for @ period 
of 2 months..Wext month, in april, another instructor will Give 
additional technical professional course and finally they will have 
Certificates according these courses. 

I know that recruiting is not one of your business activities 
but I understood from your review, one half fathom, that you are 
dealing with the most professional pilots of submarines. What we 
meed is a third professional instructor pilot , who is familiar 


for operating specially the submarine wark 111 to Give to our pilots 


@ore experience regarding sechanical, electrical and Pneumatic systems 


of the submarine. Kindly please send us Curriculum Vitae_of qualified 


instructors that you will suggest for us. the instructor will etay 
for approximately a period of 2 months and he will have a very good 
Salary plus residence and full:accomodation at Hurghada. 

I traveled to Berlin from tbe 3rd of march to the 10th of the sane 


@onth for attending the international tourise exchange-and Iam very 


optimist since the war has stopped. We hope that the tourisa in egypt 


will be better than ever. We are waiting for the Curriculum Vitae 
of the instructors. 


Thank you for your kind cooperation and looking forward to hear from 


Tha dk 3Z .€1 Shh Al. Abd Et 

SAPPY EASTER and best regards. Razik H, 
wlznlieye Welrepe kis, CATER 

cua =f EaGYrT 


> sant CRE BOK SIRO Wels werk Pedr 


Set bee! slsaims A555 
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Seahawk Update »* 


° sh USA” 
ae ce Seahawk Deep Ocean Techno). 
7 eed to 5102 S. Westshore Blvd., Tampa, Fy, 
08y p13) 832-4040. Fax (813) 831-6355. (may 991) 
ey uinal continues to retrieve more gold uae and sagt 
from their deep-sea wreck some Dweney mi fs Waa ne 
Dry Tortugas. Nearly 1,500 feet down, De o Se: a : 
state-of-the-art ROV (Remotely-Operated vehic e), = 
managed to find and bring to the surface over twenty zo 
bars, three mariner’s astrolabes (Astrolabes were use y 
the ship’s pilot to measure the angle of the sun or stars = 
thus determine the ship’s latitude), a gold ring set ss ‘ 
two-carat emerald, a large number of silver coins, per St y 
preserved olive jars, miscellaneous ceramics, musket balls, 
ballast stones, and a small amout of wood. Last year 
Seahawk had recovered a bronze bell from the same wreck- 


N 


site. 
As additional artifacts are uncovered and brought to the 


surface, more and more questions are being answered, ‘but 
to date, only a very small portion of the wreck has been 
excavated due to the delicate and laborious task of mapping 
the site and doing good archaeology, something the Seahawk 
team is committed to do. 
One disappointment is the small quantity of wood spotted 
on the site. When the wreck was first discovered, thc 
Scahawk team and nautical archaeologists across the natior 
had hoped that the depth and cold water would have helpec 
preserve the hull of the gallcon, thus giving a unique oppor 
tunity to study first hand the workmanship of 17th century 
Spanish shipwrights. It now appears that even at that depth 
teredo worms of the warm Caribbean waters have taken their 
toll, and further damage has been done by commercial fish- 
ing as evidenced by the wire and cable from snagged nets 
found there. The wreck is also buried deeper than pre- 
viously thought, and the task of locating and recovering more 
treasure will most certainly be made more arduous. 
But the wreck is very promising, and the Seahawk team is 
becoming more and more confident that they have indeed 
found one of the three missing ships sunk offshore during the 
same hurricane which sunk the Arocha, the Santa Marganita, 
and the Rosario, in 1622. Those three ships have been found. 
Archival records indicate that the loss of treasure for the 
entire 1622 Fleet amounted to 4,000,000 pescs out of the 
Fleet’s total of 11,000,000 pesos, additional accounts indi- 
cate that the combined treasure carried by the Atocha, the 
Santa Margarita, and the Rosario, amounted to approximate- 
ly 1,900,000 pesos. It would then appear that some 2, 100,000 
pesos are still unaccounted for. This amount is divided 
between the three ships that were sunk in deep water and 
never salvaged. One of those three vessels was reported as 
being a smaller ship. The three astrolabes found on the 
Seahawk site most probably indicate a large galleon, perhaps 
the largest of the three. Whatever the identity of the ship 
might turn out to be, the Seahawk site promises to be a 
treasure trove for both the private sector and the ar- 
chaeological community. (Sources: Seahawk, Seahawk Up- 
date, Robert F. Marx)[~ | se 
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RED SEA SUBMARINES LTD. 


P.OB. 1277 EILAT 88106 ISRAEL TEL. 059-76337 


HOR te he RE Me pret: nicieise ONE HALF HAULEOMicusthusuimciteh s: ondlencnceie sweQLUN: 1991 


EILAT 


08-05-91 


Dear Mrs Dan Fager 


I would like to introduce myself and my company. 
First of all, my name is Paul Bunce and I am the 
Operations Manager for a company called 

Red Sea Submarines here in Eilat, Israel. 


Presently we operate the Finnish designed submarine SM100, 
built in Belgium, and owned by a joint venture company 
between Scan Dive a/s of Norway and Submarine Oy of Finland. 


On the 13th April 1991 we carried out our first commercial 
Passenger carrying dive. (Enclosed are the cover pages 
for that dive). 


Presently we have an all Israeli crew which we have 

trained during the past 3 months. They are very interested 

in finding out more about other types of submarine operations, 
therefore could you please enroll us with Deep Fathom, 

and forward me the requirements and details for memebership. 


I enclose some details about "Jacqueline" for your 
reference, and look forward to recieving your newsletter 
and cover pages. The address for the company is shown above. 


Regards 


ERS 


Paul Bunc 


SUB FUN 3 


W-SUB Ltd, Turku, Finland, has recently delivered 
aMarkIII-type tourist submarine, the 7th manufac- 
tured in Turku, toSub FunS.L. The tourist operator 
has named the sub Sub Fun 3 and will operate it 
from Benidorm, a popular resort on Spain’s Costa 
Blanca. 


"V3 01030 'D 17 
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THE YELLOW SUBMARINE 
Nour, you can dive too | 

A real submarine, the most sophisticated of its kind, has arrived 
the Underwater Observatory in Eilat. 
The submarine, built in Belgium, incorporates the most advanc 
technologies and assures the ultimate in comfort and absolt 
safety. 
From ‘its own jetty in Eilat's Underwater Observatory, t 
submarine departs on its underwater safari in the coral reef. 
The submarine is authorised to dive to depths of 100 mete 
however the usual tour will encompass a dive of 30 meters. Ti 
depth assures the highest visibility and ultimate enjoyment of t 
wonders of the undersea word. 
A Safari in a submarine - The unforgettable 
underwater experience of a life time. 
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:SM10 n77INN 7y O77 ONIN) 
TECHNICAL SPECIFICATIONS OF THE SM 100 SUBMARINE 


Name of vessel: Jakqueline pop’ :nod1sn c 


1943499 ANS NAAN O.N.V. 2979 WIR 
Classification Bodies: D.N.V. B.Z.I. 


Dimensions: NDVI Y MTP 


Duerall length: 22.2 m. 22.2 :77 
Duerall height: 6.85 m. 9 6.85 :n2 
Duerall width: 3.03 m. ’n 3.03 :an 
Weight: 100 tonnes qe 100 »r 


Maximum operation depth : 100 m. 9 100 payD Nyon po 
Capacity: Crew : 3 Passengers: 47 3.nnys 47 ‘Dyy01) AOD 


am Inn / 37x45 AOVIMON No NsI WIN YF 
Enviroment within cabin: Atmospheric/Air conditloned 


Speed (maximum): 5 knts SUp § Dinopn :niwn 


(1% 993. MNIN 12) ov 60 STI Mas MmdN 26 end 
TINS NOPP3A ,B"d 110 112 ,w»napd pon 1 


Viewing: 24 off 60 cm. viewports for passengers (12 each side), 
1 off 110 cm. viewport for pilot (front of vessel). 


Propulsion: Electric / Hydraulic WAKIDNA ny) 


Thesub carries 46 passengers and acrew of twoand 
can dive to 75m (245 ft). It features an air-condi- 
tioned passenger compartment, easy access 
through two large diameter hatches, spacious 
cabin with a good center aisle, comfortable seats, 
personal infopanel and separate TV monitor in 
front of each viewport. It has good maneuverabil- 
ity from its six 15 kW thrusters, powerful external 
spotlights for night dives and a good battery capac- 
ity for 8-10 dives per day. It is ABS classed. 
W-SUB Ltd was founded in 1988, continuing on the 
submarine building operations of now-defunct 
Wartsila Marine/Laivateollisuus Oy. Laivateol- 
lisuus made in its time four tourist subs and W-Sub 
has now delivered three. The previous one began 
operations last summer in Hurghada, Egypt on the 
Red Sea. 


Spee 


Atlantis Sub Mark 5: 
World’s Largest Sailin 


bmarines have celebrated many firsts 


Atlantis Su d 
in their six-year history. 


On Feb. 15, 1990, the Atlantis III, 


world’s first fleet of pu 
helped welcome the Club 
Charlotte Amalie H 
maiden voyage, 
recently. 


Atlantis officials announced 


The Club Med 1 is the largest sailing vessel in 


the world. 
The five-masted ship measures 


614 feet in length, 


has a 66-foot beam, a 16-foot draught and is 217 


feet high at the water line. 


It has a capacity of 424 passengers and features 
193 guest rooms, including two suites. 
The Club Med 1 called at Charlotte Amalie on a 


weekly basis through the last April. 


It then moved to the Mediterranean where it 
offered summer service from May 19 through Sept. 


1 


Afterward. it returned to the Caribbean at the 
end of September to begin its winter service. 

The pairing of the two vessels was ‘‘a natural,” 
according to Pam Balash, marketing director for 


Atlantis/St. Thomas. 


“Atlantis has been one of the most popular 
attractions in St. Thomas since we launched here 


in April of 1987,’’ Balash says. 


AS the pioneer in the public passenger subma- 
rine industry, we were happy to be involved with 
Club Med, a pioneer in the travel and tourism 


NOW-—The BENTHOS MiniROVER 


The remotely operated vehicle (ROV) 
market was forever changed with the introduc- 
tion in 1984 of the Deep Sea MiniROVER. As 
of October 1, 1987, the MiniROVER will under- 
go aname change and become the Benthos 
MiniROVER. Benthos has acquired all rights 
to the design, manufacture, and marketing of 
the world’s most popular ROV. 

Benthos has been manufacturing the 
MiniROVER under an exclusive agreement 

with Deep Sea Systems International since its 
inception. Designer and Deep Sea Systems 
President Chris Nicholson will now pursue 
other interests and has agreed not to compete 
with Benthos in the low-cost vehicle market 
for a period of six years. 

The agreement includes the Mini- 
ROVER, MiniROVER MK II, MiniROVER 
MK IV, TUGOS, the SeaROVER, and all 
associated designs and trademarks. To date, 

over 80 of these vehicles have been sold 
worldwide. Customers have included: 
research institutions, fisheries, underwater 
contractors, navies of the world, and many 
nuclear power utilities. 

Benthos looks forward to maintaining the 
reputation the MiniROVER has earned, 
making improvements to the product, and to 
providing the service and support our 
customers expect. 


MiniROVER MK | 


MiniROVER MK II 


< Maiden Voyage Of 


g Ship, Club Med 1 


king forward to providing the passen- 


i to see 
b Med 1 with the chance 
Stat Oe bee looks like from both above and 


below the surface.’ 
Says Balash, ‘We feel that an Atla 


addition to a cruise.” 
ie lets ak Sed ae 
depths of 150 feet below the acer ass coral 
ildlife Preserve, where they \ 
Sen formations, brilliantly colored fish and a 
wide variety of marine life. 
i ipped wit 
The 65-foot, 80-ton vessel is equippe' 
viewing portholes, each two feet in samen en 
each side, as well as a 50-inch window in the bo’ 
to allow guests to view the incredible scenery 1n 
complete comfort. 


Atlantis Submarines 


of public passenger Su 
tions outside St. Thomas: Gran 


Barbados; the Kona Coast of 
Hawaii; Guam; Waikiki Beac 
Hawaii; and Aruba, where service 


of 1990. j 
Plans call for the addition of another Atlantis 


operation, Balash says. 

‘An Atlantis tourist-passenger submarine is sched- 
uled to begin service at Catalina Island off the 
coast of Southern California in the fall of 1991. 
according Balash. 


ntis voyage is 


is the world’s largest fleet 
bs, currently with six opera- 
d Cayman Island, 
the Big Island of 
h in Honolulu, 
begin in the fall 


SeaROVER 


TUGOS 


oil. 


y 


AT, 


Vancouver 
Auantis Submarines 
International, Inc. 
191 W. 6th Ave. 
Vancouver, B.C. 
VSY 1K3 


Atlantis I - Cayman Islands 
Auantis Submannes (Cayman) Lid. 
P.O. Box 1043 
George Town, Grand Cayman Island 


Atlantis II - Barbados 


Adantis Submarines, (Barbados) Inc. 


Horizon House 


OR 


P.O. Box 394 
Bridgetown, Barbados 


B.WL. 
Atlantis III - St. Thomas 
Auanus Inc. 


Bldg. VI, Bay L 
Havensight Mall, St Thomas 
00802 


Atlantis IV - Honolulu 
Auantis Submarines Hawaii LP. 
1600 Kapiolani Blvd. 
Suite 1630 
Honolulu, Hawaii 
96814 

Atlantis V - Guam 
Atantis Guam Inc. 
Box 10598 
Tamuning, Guam 
96911 


Atlantis VI - Aruba 
Atlantis Submarines (Aruba) N.Y. 
Frankrijkstraat 9 
Oranjestad, Aruba 


Atlantis VII - Kona 
Adantis Submarines Hawaii LP. 
74 - 5590 Alapa Street 
Kailua - Kona 
Hawaii 
96745 


Atlantis X - Maui 
Adantis Submarines Hawaii LP. 
505 Front Sueet 
Suite 234 
Lahina - Maui, Hawaii 
96761 


ATLANTIS SUBMARINES INTERN 


& SUBSIDIARIES 
PHONE DIRECTORY 


Phone: (604) 875-1367 
Fax: (604) 875-0833 


Phone: 1-(809)-949-8383 
Fax: — 1-(809)-949-8574 


Phone: 1-(809)-436-8968 (office) 
Phone: 1-(809)-436-8972 (maint) 
Phone: 1-(809)-436-8929 (reserv.) 
Fax:  1-(809)-436-8828 


Phone: 1-(809)-776-2896 (office) 
Phone: 1-(809)-776-9552 (maint) 
Phone: 1-(809)-776-5650 (reserv.) 


Fax: 1-809)-776-2919 (office) 
Fax: 1-(809)-777-8372 (ops.) 


Phone: 1-(808)-973-9800 
Phone: 1-(808)-973-9831 
Phone: 1-(808)-973-9837 
Fax: 1-(808)-973-9840 


Phone: 011-(671)-477-4166 
Phone: 011-(671)-477-6898 (op.) 
Fax: 011-4671)-477-4171 


Phone: 011-(297}(8)-37077 
Phone: 011-(297)-(8)-29016 (op.) 
Fax: 011-(297){8)-37277 


Phone: 1-(808)-329-3175 
Phone: 1-(808)-329-6626 (resv.) 
1-(808)-329-3177 


Fax: 


ATIONAL, INC. 


Robert Theose!, General Manager 
Bud Johnson, Operations Manager 
Chris Byme, MT Supervisor 

Asko Rasinen, Marketing Manager 
Andrea Thompson, Ticketing Mgr. 


Earlyn Shuffler, Regional Manager 
Roseanne Myers, General Manager 
Pete Collett, Operations Manager 
Dave Plumstead, MT Supervisor 


Steve Cumberbatch, Marketing Manager some of the O) 


Colleen DeJean - Ticketing Manager 


Jack McMahon, General Manager 
John Oszust, Operations Manager 
Mark Chessick, MT Sup. - Mech. 
. MT Sup. - Elec. 
Pam Balash, Marketing Manager 
Danita White, Ticketing Manager 


Main Office/Ad. Assistant 
Rick Shafer, General Manager 
Lee Wong, Financial Officer 


One Half Fathom i 


Mm inesticml< 


4004 Bay to Bay Blvd., 
Tampa, Florida, U.S.A. 
3362: 
SUBMARINES 


722 
Dearlrene and Charlies, 


As usual it has been quite a speil since I last wrote to you, but | do have a good excuse this time ia 
that I have been busy travelling back and forth from Vancouver to Everett, Washington for the last 3 
months during the construction af our two newest submersibies, plus [ have managed to sneak in a 
few short weekend fishing trips up in Canada, instead of spending weekends at the office up there. 


We are presently on schedule for a May 7, 1991 launch date for the Atlantis 9 here in Everex 
Washington, and have also managed to get the Atlantis 10 frull and ballast tanks hydrostatically 
tested, and into the paint shop. 


Ge dep you tine and let you and your readers know that we will be launching 
the is 9 on the 7th of May, so asto give youll timeto send us a few covers for this event and 
the sobsequeat initial dives tha we typically make through to the completion of seatrials. | have 
received some covers with US ¢ on them up in the Vancouver office aver the past few months, 
and I will bring them down to Everett next week so that they willbe here forthe big day. However, it 
readers have not sent us amy covers they can do so, to my attention, and to the 
following address : 


Atlantis Submarines Hawaii, Inc. 

2928 Terminal Avenue, Bidg T-3 

Pier # 1 - Port of Everest, 

Everett, Washington, U.S.A. 
98206 


I will make sure that they get taken onboard one of the two boats being built here, during seatrials anc 
are documented, and mailed out. , 


These two subs will be going overto Hawaii, after seatrials, but I am sill unsure which boat will b« 
going where. I do know that at least one of them will be going into operations in Honolulu, anc 
acay both of the new boats will end up there. However we will be opening a new operation ir 

I Wlattea) thts couataar a0 one of he nd Gsaci Coss ext Wo tim er ihe are boats may bott 
oto Hosofete and the TS-4 tht in peeseaiy operating ov: cf Hoaotals may be rash ret io im 
after a refit . As soon as I get word from the f over in Hawaii regarding the actual destinations ©) 
the new subs | will pass this information along to you. 


Ihave enclosed an Atlantis Sobmarine Operations Site address list with this letter as it has th 
iting information for the new Maui location on it , that I'm sure that you and your readers wil 
wart alittielaterthis year. 


Ti 5 
ae Soa Manag 


ex for the new site will be John Goolsby, who has transfered over from Si 
Maintenance & Training Manager in Maui will be Tim Burke, who recently transfere: 


Bob Silvers, Training & Development fron the Cayman Isiends, via Aroba. You can send covers to the attention of either John or Tim, 2 


Dick Souge, General Manager 
Mark Blum, Operations Manager 
Tim Morgan, MT Supervisor 


Kevin Hildebrant, General Manager 
Cindy Lavioleue, Ticketing Manager 
Mark Almaraz, Operations Manager 
Noel Rutt, MT Supervisor 

Maggie Brown, Marketing Manager 


Tony Beaumont, General Manager 
John Goolsby, Operations Manager 
Tim Burke, MT Supervisor 


—25- 


the Mani address. 
John Oszust is now the Operations Manager in St. Thomas, and Mark Blum has taken over the rein 
down in Aruba. There has been a few other strufflings, and there will be even more as the nev 


Operation gets started up, and | will let you know who is where as soon as the dust settles, and I hav. 
aciear picture to give you. 


I will war you that your readers may notice some familiar names on the seatrials covers for the tw 
new subs here in Everett, and this is because we have had several members of Atlantis ion: 
crews from several Atlantis Locations come to Everett and participate in the assembly of the boar 
here, Just to help eliminate any confusion. the following people have been or will be here in Everer 
over the next few months: 


Marvin Poole from Caymans and Aruba -9 & TS-10 

Tim Walsh from S10) 

Peter Gollop from Barbados (TS-9) 

Robert Hinds from Barbados (TS-10) 

Harold MacDonaldfrom St.Thomas  (TS-9) 

Brook Sherrard from St. Thomas (TS-9) 4 

Toay Cullen from St. Thomas (TS-10) 
Webber from St. Thomas (TS-10) 

Albert Anderson from (TS-10) 

Guy Taylor from Gram (TS-10) 

All of these people will be returning to the site location that they came from after the two new bost: 


are completed, by the end of 1991. Besides geting to know some af the folks from ov 
Operations sites a little better, it is also an excellent ity for some advanced training anc 
information exchange between the Engineers and designers, and the operations people. 

In addition to the two subs being built here in Everert, we have also started construction on thc 
eee 11 tll up in Canada, and [ will have some more information for you on that boat a lite 


Well, I have torun for now, but | will write 


ain soon, and I will send some launch cover: 
for the TS-9 and TS-10, Lie hese 


Best Regards to you , Dan and Charles 


To 


Tom Roberts 
AtlantisSubmanines 


Semi-Submersibles- 
A Sensible & Profitable 


Investment 


There are literally hundreds of glass 
bottom boats operating world wide. 
They are inexpensive to manufacture, 
cost effective to operate, immensely 
popular, and quite profitable. 

Then came the tourist submarine; 
technically complex. costly to build, 
to operate and to maintain, yet ex- 
traordinarily exciting for the many 
who would never otherwise have the 
opportunity to descend beneath the 
surface of the sea. 

There is a third and eminently 
sensible alternative, the semi-sub- 
mersible. Some 15 of these vessels 
ply the waters of Australia’s Great 
Barrier Reef with unprecedented 
popularity. Now, A U.S. based 
manufacturer has begun building a 
line of semi-submersibles that are U.S. 
Coast Guard approved. 

These vessels look like a subma- 
rine on the surface. Passengers go 

below and sit beneath the water line, 
looking out through clear panels that 
provide a spectacular view that no | 2 
tourist submarine can duplicate. 

The semi-submersible operates in 
shallow water, where the ambientlight . 


levels are high and the marine life 
prolific. There is no limitto the number 
of operating hours ("dives'’) per day. 
No surface support is required. No 
night maintenance crew or expensive 
battery chargers and air compressors. 
Noegregious insurance rates and high 
priced staff specialists. And best of 
all, you can buy the state- of- the-art, 
46 passenger, diesel powered, air 
conditioned, vessel with a high tech 
aircraft style interior for less than 
$375,000, or about one tenth of the 
cost of an equivalently sized tourist 
submarine. At $25 a ticket, 10 trips a 
day, 330 days a year... you figure the 
profit. 

USS. built semi-submersibles from 
$150,000 to $400,000 are available 
for near term delivery. Call L. Bruce 

; Jones and Associates, Ltd., at (206) 
293-6183 for more information. 


Semi-submersibles are a proven activity that provides the entertainment and 
Satisfaction of a submarine at less than 10% of the cost. 


e 16-50 Passenger Models © U.S. Coast Guard Approved 
¢ Delivery in 6 Months ¢ Lease Financing Available 


Contact: Duane Beggs 
¢ SUB SEA SYSTEMS © 419 Main Street © Placerville © California 95667 
Fax: (916) 622-5127 


Telephone: (916) 622-4555 
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SHIPWRECKS BOOK 

Bermuda Shipwrecks, A Vacationing 
Diver's Guide to Bermuda, by Danie\ 
and Denise Berg, is the most compre- 
hensive, accurate, illustrated collection 
of information, photographs, sketches 
and stories ever written about the leg- 
endary wrecks around Bermuda. 

The book includes a foreword by 
Teddy Tucker, plus more than 100 illus- 
trations comprised of 61 color photo- 
graphs, 17 black and white historical 
photographs, 19 color stamps, 4 
sketches and 1 map. Bermuda Ship- 
wrecks contains a wealth of information 
that gives the readers a nostalgic 
glimpse into the history and the present 
condition of more than 55 of Bermuda's 
most popular divable shipwrecks. 

Bermuda Shipwrecks—6 x 9" soft- 
cover, 72 pages, is available at your lo- 
cal dive shop or send $12.95 plus 2.50 
postage and handling to Aqua Explor- 
ers Inc., P.O. Box 116, East Rockaway, 
NY 11518; phone/fax (516) 868-2658. 
New York residents add 8 percent sales 
tax. Dealer inquiries are welcome. >» 


Bruker Signs Major Contract 

The West German firm Bruker 
Meerestechnik Gmbh has recently 
signed a multi-million contract to 
provide a 48 passenger Seamaid TS 
IV electro-hydraulic submarine for a 
French customer that will operate the 
vehicle off the Caribbean island of 
Martinique. The submarine will dive 
to depths of 100 meters to show pas- 
sengers the well preserved wreckage 
of several large sailing vessels sunk 
during the deadly 1902 eruption of 
Mt. Pelee. 


lsing its newly developed 
submersible, according to a 
government-run research 
ihstitute. 

= The 25-ton Shinkai 
§ea) 6500 will be sent into 
basins and trenches in the 
Pacific to survey the ocean 
Bottom, the Japan Marine 
Science and Technology 
Center Said. 


Naval Undersea Museum 
Nears Completion 


C onstruction of the Naval U nder- 
sea Museum on the grounds of 
the Naval Undersea Warfare Engi- 
neering Station, Keyport, Washing- 
ton, is 95 percent complete—and 
may open this year. 

The museum will be the only one 
of its kind in the nation and will 
house artifacts related to all aspects 
of undersea exploration, including 
commercial and military applications. 
It will be much more than a collection 
site for relics. it will serve as a national 
repository for technological advan- 
ces in the field of undersea technol- 
ogy and will be a viable resource for 
professionals in the field, researchers 
and scientists, undergraduate and 
graduate institutions, and even ele- 
mentary through high school classes. 

The museum of 68,000 square feet 
will house an extensive library, orien- 
tation theater, a450-seat auditorium, 
an 18.000-square-foot exhibit hall. 
and an 18.000-square-foot repository. 

Construction and initial outfitting 
of the museum is a $10 million pro- 
ject, which dates back to 1977. In that 
year, the Navy requested that the 
American Defense Preparedness As- 
sociation and National Security Indus- 
trial Association conduct a joint study 
as to the feasibility of constructing a 
museum facility dedicated to under- 
sea technology utilizing funds from 
the private sector. As a result of this 
study, a non-profit Naval Undersea 
Museum Foundation was established 
in 1980 and undertook the task of 
building the facility. 

While the first role of the museum 
was seen as a place to chronicle 
undersea warfare and its applications. 
the Navy in 1987 enlarged its mission 
to represent all undersea activities of 
the Navy and all aspects of technol- 
ogy and phenomena used to explore 
the oceans. 

In July 1979. after a nationwide 
search, the secretary of the Navy offi- 
cially announced that the museum 


Historic Trieste // submersible (lower left) greets museum visitors. Exhibit hall and 
auditorium are sandwiched between tower building on left and repository at right. 
Located on Puget Sound, museum adjoins main gate of Naval Undersea Warfare Engi- 


neering Station. 


would be located in the northwest 
Puget Sound area on a 7-acre site at 
the Naval Undersea Warfare Engi- 
neering Station that was formerly an 
explosives magazine storage. Thesite 
adjoins the main gate of the station 
and is readily accessible to the public. 

After completion, the Navy will 
operate and maintain the facility. 
There will be no general admission 
fee to tour the museum. Of the $10 
million needed for the facility, $7.3 
million has been raised by the foun- 
dation to date. If present fund-raising 
efforts are successful, the museum 
can be open to the public this year. 
The foundation now has over 16,000 
individual and 250 corporate members. 

Acquisition of remarkable artifacts 
continues. The museum was fortu- 
nate to obtain the deep submergence 
vehicle Trieste //, a deepsea explora- 
tion and research craft, displayed on 
museum grounds. [t will join an 
impressive list of acquisitions, in- 
cluding a Kaiten torpedo(a one-man 
submerged Japanese kamikaze), a 
World War II submarine 5”/25 wet 
mount gun and a deep submergence 
rescue vehicle (DSRV). 


Loe 


Recently. the museum welcomed a 
new addition to its historical collec- 
tion with the arrival of the Makakai, 
a manned submersible originally 
valued at $500.000 which was recently 
transferred to Keyport from the Naval 
Ocean Systems Center at San Diego. 
It was built by the Navy to study the 
use of new materials and devices 
underwater and has been used for 
two-man observation dives, marine 
ecology studies, observation of exper- 
imental work stations, study of oil 
leaks, and underwater photographic 
work. 

The museum facility will becomea 
national asset and enable the Navy to 
preserve its heritage and hard-earned 
knowledge obtained through its efforts 
to utilize the ocean’s depths both in 
peace and in defense of the nation. 

The museum invites individuals 
and companies who have artifacts, 
documents. and appropriate under- 
sea memorabilia to donate them and 
invites interested parties to become 
members of the foundation. For more 
information. contact the Naval U nder- 
sea Museum. Keyport, WA 98345. 
Phone (206) 396-6218. ‘si, 
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Capacitive Connectors: A Solution? 


Five Years of R&D Yields ‘New’ Breed of Underwater 
Mateable Connectors Promising A dvantages over 
Conventional Conductive and Inductive Designs 


By Eckhard Konkel 

Vice President, Marketing 
Connector Systems Diy. 
BIW Cable Systems Inc. 


A fter tive years of research and 
. development effort, prototype 
versions of underwater mateable ca- 
Pacitive electrical connectors were 
demonstrated recently at the 1999 
Offshore Technology Conference in 
Houston. The new connectors were 
fabricated by Connector Systems, 
division of BIW Cable Systems Inc., 
under license from Shell International 
Research in the Netherlands. Shell 
has done laboratory development of 
the new connectors and it holds pat- 
ents on the design principles. 
Capacitive underwater connectors 
rely on the presence of conductive 
seawater for their operation. Present 
designs will not operate efficiently in 
fresh water. The connectors transfer 
electrical energy between sets of me- 
tallic plates (“contacts”) separated by 
sea water. Exposure of the plates to 
the sea water forms a dielectric layer 
oneach plate. This layer serves as the 
dielectric in the capacitive effect. The 
layer also provides protection for the 
metallic plate against corrosion. 
Laboratory work on thecapacitive 
connector principles has been under- 
way for more than five years. Con- 
nector Systems intends to offer these 
connectors for offshore oil use in 
subsea oil well completion and pump- 
ing systems. along with appropriate 
military and research applications. 
The new connectors are not harmed 
by seawater and this should solve 
many of the problems associated 
with other types of underwater mate- 


able connectors. 


Two Types of Connectors 

Until the advent of capacitive con- 
nectors. underwater mateable con- 
nectors of one style or another have 
been in use for more than 20 years. 
Principally, existing connectors fell 
Into two categories. as follows: 

© Conductive connectors. where 
electrical energy is transferred by 
direct galvanic contact of the connec- 
tor contacts 

© Inductive couplers, where elec- 
trical energy is transferred by mag- 
netic flux. 

Conductive connectors are com- 
pact and efficient. Their main weak- 
ness has been the risk of failure when 
Seawater enters the contact area as a 


result of seal failure. For this reason, 
most high reliability applications— 
such as subsea well completions or 
undersea pumping stations—have 
used inductive couplers. 

Inductive couplers operate like elec- 
trical transformers. Their primary 
and secondary coils are each encap- 
sulated in epoxy resins. When the 
two coils are brought into proper 
alignment. current flows. Because 
the coils can be protected from the 
sea water environment by encapsula- 
tion, these couplers are large and 
heavy. Connecting losses are high. 
And when multiple connectors are 
required. system efficiency drops to 
extremely low levels. A series of four 


Prototype connector introduced at OTC ‘90 was cut away to show contacts. Left is the 
rubber-molded in-line receptacle with protective steel housing; at right is bullhead 


mounted plug. 
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inductive coupler sets may result in 
efficiency as low as 10 percent. 


Capacitive Advantages 


Work done with prototype capaci- 
tive connectors has demonstrated a 
number of advantages when com- 
pared with conductive and inductive 
designs. 

Electrical efficiency of capacitive 
designs can approach 100 percent. 
making this type of unit nearly as 
efficient as the conductive pin-and- 
socket type of connectors. While the 
size of capacitive connectors will be 
larger than pin-and-socket connec- 
tors. they are much, much smaller 
than inductive couplers of equivalent 
ratings. 

Because they are inherently simpler 
to design and build. capacitive con- 
nectors are expected to be much less 
costly than other types. The long 
term tolerance of capacitive connec- 
tor elements to seawater is expected 
to result in service reliability equival- 
ent to inductive couplers. 

Unlike inductive couplers. capaci- 
tive connectors are tolerant of varia- 
tions in mating. and they will with- 
stand hundreds of mating cycles with- 


Capacitive Connector Plug 
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out special servicing. Capacitive con- 
nectors can also be designed to permit 
mating and unmating while they are 
energized. 

Research and development work 
with capacitive connectors has large- 
ly been focused on areas of materials 
that would be best suited for “con- 
tact” materials. Much work has also 
gone into the development of electri- 
cal performance curves for various 
materials at different frequencies. 
Initial development of commercial 
connectors is focusing the use of 
gold. silver. and titanium as contact 
materials. 
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Seawater 
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Insulating 
Material 


In the basic design concept shown above, exposure of the metal plates to seawater Cae 
formation of a dielectric layer on plate surfaces. When AC is applied, capacitive current flo : 
Below, in this in-line capacitive connector plug and mating in-line receptacle, excess trapped 
seawater escapes through small hole in the rubber molded body. z 


Capacitive Connector Receptacle 


Rubber Molded 


Body 


Capacitive Contacts 


Capacitive connectors share many 
characteristics with their cousins, elec- 
trical capacitors. 

For instance. capacitive connec- 
tors cannot be used for DC currents. 
In fact. DC current components are 
one of the few things that can cause 
deterioration of capacitive connector 
contacts. Current density of capaci- 
tive connectors also increases with 
frequency. A connector designed for 
10 kHz will be smaller in size than 
one of equal current-carrying capac- 
ity Operating at 60 Hz. 

Connector Systems plans to offer 
the first production units of commer- 
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cial capacitive connectors this fall. 
While considerable laboratory effort 
has been done, much remains to be 
done by the company’s Capacitive 
Connector Development Team. The 
team’s efforts are now being carried 
out in close cooperation with several 
potential users. ‘st 


Eckhard Konkel has amassed some 16 
vears of technical marketing experience 
inthe U.S. and overseas—the last eighi of 
which was at Connector Systems, a div- 
ision of BIW Cable Systems Inc. He 
attended Syracuse University and received 
a B.S, degree from Boston University. 
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The Foreign Navies: AIP is Coming 
he system would use U-235 


During the 1990s. several navies can 
be expected to begin operating subma- 
rines with air-independent propulsion 
(AIP) systems. Those submarines will 
present a new level of threat for they will 
possess the very quiet noise levels of elec- 
tric-drive propulsion with the sustained 
endurance of closed-cycle propulsion. 

Currently, conventional or diesel- 
electric submarines must recharge their 

batteries by running a diesel engine. with 
a snorkel taking in air if the submarine is 
operating submerged. Running a diesel 
engine creates noise that, under certain 
circumstances. can be detected at long 
distances. While the submarine can em- 
ploy tactics and operating techniques that 
can mitigate the possibility of acoustic 
detection, that eventuality is very much a 
factor. In contrast. a modern submarine 
operating on battery-powered electric 
motors is virtually undetectable by pas- 
sive sonar (which is the detection method 
the U.S. submarine community has long 
emphasized). 

A modern submarine can probably 
operate for ten days.to two weeks at slow 
speeds. i.e., three knots, without snor- 
keling to recharge batteries. But that 
speed is too slow for certain activities. 
such as trailing another submarine, and at 
the end of that period the batteries are 
depleted. Faster speed means a faster bat- 
tery discharge rate. 

The proposed AIP systems can extend 
the submarines snorkeling or ~“indiscre- 
tion’” interval and permit it to operate at 
high speeds—up to ten knots—for sev- 
eral days. And, when the submarine does 
snorkel afterwards. the battery is not 
completely exhausted. 

In addition to providing the primary 
means of propulsion for nonnuclear sub- 
marines, AIP could be used as the backup 
system for nuclear-propelled submarines. 
In the latter role. the AIP would replace 
the diesel-electric plants that are now 
used in the event of a reactor or turbine 
casualty. However. because a diesel- 
electric plant requires periodic snorkel- 
ing, it is not practical for under-ice opera- 
tion. An AIP “come home’ plant can 
overcome this vulnerability by signifi- 


cantly extending the under-ice endur- 
ance. 

Several firms in six countries are ac- 
tively developing AIP systems. These 
include Energy Conversion Systems 1n 
Canada, HDW in West Germany, Kock- 
ums in Sweden, Maritalia in Italy, RDM 
in the Netherlands. and a group in the 
Soviet Union. Their systems are quite 
different. both in concept and practicality. 

The most promising for long-range 
Operations in a quiet, relatively high- 
speed mode appear to be the Canadian 
nuclear and the Dutch closed-cycle diesel 
systems. Basically, the Canadian system 
provides a low-power nuclear generator 
that keeps a more continuous charge on 
the submarine’s electric battery. Called 
the autonomous marine propulsion sys- 
tem (AMPS), the generator is very quiet 
as, unlike ‘‘real’’ nuclear plants, there 
are nO pumps moving fluids through a 
steam generator and to a steam turbine. 
Submerged, non-snorkeling operation of 
the AMPS system is virtually unlimited. 
Although the AMPS research program is 
not yet completed. the Canadian firm 
Energy Conversion Systems, Inc., be- 
lieves it can convert a modem diesel- 
electric submarine to AMPS with a hull 


insert of about 26 feet long that adds 
about 250 tons to the submarine’s dis- 
placement. This 500 kw AMPS system 
couple provides a 1:700-ton submarine 
with a sustained submerged speed of ap- 
proximately eight knots while keeping 
the submarine’s battery fully charged and 
carrying the full ‘“hotel’’ load power re- 
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hment and employ H2O as 


The AMPS concept. however, comes 


with certain political and support costs: 
the former makes it unacceptable to those 


nations opposed to nuclear energy In any 
form. 
The Dutch liquid-oxygen AIP system. 
called SPECTRE. employs a closed- 
evcle diesel (CCD) generator to charge 
the submarine’s battery.- The RDM ship- 
yard is developing the closed-cycle diesel 
with the British firm Cosworth to provide 
the critical CO absorption system. 
SPECTRE uses stored cryogenic or liquid 
oxygen (LOX), and the diesel exhaust 
gases are processed through an absorber 
for the removal of CO:, topped up with 
additional oxygen and a small amount of 
argon and fed back into the CCD. [he 
exhaust CO, saturated water is put 
“‘overboard’’ against an outside pressure 
of up to 50 bars with an energy-conserv- 
ing water system. The current efficiency 
of the total AIP plant is about 33%; im- 
provements in this system are foreseen 
with expected noise levels to be the 
same as a submarine running on electric 
power. 


HOWALDTSWERKE 
The 450-ton West German U-l, a 
small submarine designed for coastal 
patrol, is powered by an alkaline fuel 
cell propulsion system that can gen- 
erate 100 kilowatts. Tests conducted 
during 1989 were successful. 


RDM has operated a land-based proto- 
type capable of producing 150 kw hours 
of power (before having to snorkel) in 
both open- and closed-cycle modes. The 
next test phase will be a seaborne AIP 
system of about 500 to 600 kw. The 
Dutch Navy's triple-hull submarine 
Zeehond has been decommissioned and 
turned over to RDM for use as a subma- 
rine test platform for the SPECTRE sys- 
tem. 

Like the AMPS, the SPECTRE can be 

inserted in advanced diesel-electric sub- 
marine hulls, and RDM has designed its 
new Moray series of antisubmarine or 
‘killer’ submarines (SSK) to be retrofit- 
ted with an AIP system. The SPECTRE- 
configured Moray (of up to 2.000 tons 
submerged displacement) will be able to 
store sufficient energy for up to 150 hours 
at 600 kw or about nine knots. This sys- 
tem also has the advantage of being depth 
independent. 

This AIP system promises simplicity 
and high performance. The diesel genera- 
tor is sufficiently sound-isolated to have a 
noise level comparable to electric motors. 
(The CCD submarine would retain two or 
three standard diesel engines for normal 
snorkel or surface operations.) 

Engineers at RDM believe that eventu- 
ally the closed-cycle Stirling (CCS) pro- 
pulsion plant may offer even higher per- 
formance using the same Cosworth 
system. 

The Swedish firm Kockums has devel- 
oped a Stirling propulsion system also 
employing liquid O2 with an output of 
about 75 kw. The plant’s combustor op- 
erates at 30 bars nominal to permit com- 
bustion exhaust to flow overboard at 
depths down to | .000 feet. The prototype 
system has been fitted in the 1,125-ton 
Swedish submarine Nacken for at-sea 
tests. Larger Stirling engines are envi- 
sioned, but have not yet been developed. 

The process control and start up of the 

combustion process is plagued with prob- 
lems, and it appears that no more than 
50% to 75% of the rated power can be 
achieved and the pressure cannot be 
raised to more than 20 bars. Again, the 
low power output and limited energy 
storage of the existing and near-term 
Stirling is acceptable for a restricted op- 
erating area such as the Baltic. 

The West German firms of HDW, 
IKL, and Siemens have developed a fuel 
cell concept, another system that also 
appears to be intended for restricted oper- 
ating areas. This fuel cell was success- 
fully tested in the 450-ton, coastal sub- 
marine U-/ in 1989. It is an alkaline fuel 
cell system of 100 kw that could provide 
propulsion power for five-plus knots and 
the craft’s “*hotel’’ load for limited peri- 


ods. The submarine has a storage capac- 
ity for 150 kg of H; in a metal hydride 
Storage system. A 191-foot section was 
Inserted in the submarine to accommo- 
date the fuel cell and associated equip- 
ment. 

The fuel cell in the U-J was successful. 
This AIP has a low power output and lim- 
ited energy storage, which is acceptable 
for operating in restricted seas, such as 
the Baltic, where refueling bases are 
readily available. 

Probably the most publicized AIP de- 
velopment has been the Italian toroidal 
design.* This design by Maritalia pro- 
vides a unique oxygen storage system for 
a small submarine that will have a toroi- 
dal, double-hull configuration. Although 
the O3 is held as a gas under pressure, the 
double-hull design provides a consider- 
able storage capacity. The AIP exhaust is 
a major consideration and the Italian firm 
has not published details of its operation: 
the CO, exhaust is probably compressed 
for storage in the vacated O» spaces or 
pumped overboard. The compression 
requirements reduce the efficiency of this 
system. 

Two small submarines, a 120-ton craft 
launched in 1978 and an 80-ton craft 
launched in 1982, have previously tested 
the Maritalia system. A new, 157!4-foot 
submarine built for the Maritalia system 
will have some 40 mw-hours of usable 
energy for non-snorkel operation. 

The Fincantieri shipyard is cooperating 
with Maritalia to design a toroidal sub- 
marine of some 300 tons that could serve 
as a larger technology demonstration 
craft. Details of the toroidal design are 
being closely held by Maritalia, but it 
seems highly questionable at this time if 
the system will successfully scale up to a 
propulsion plant for a full-scale subma- 
rine. 

The least is known about the AIP sys- 
tem that propels the Soviet submarine 
given the NATO code name Beluga that 
was completed in 1987-88. The specific 
Beluga propulsion system is not publicly 
known, although Soviet officers have re- 
ferred to it as an “‘oxygen’’ system. Re- 
portedly, the 1,900-ton submarine is 
203 feet long and has a four mw power 
generating plant providing some 5,300 
shaft horsepower to the single shaft.* 
These numbers. however, may refer to 
the conventional plant and not necessarily 
to the AIP operating mode. 

The Beluga was built at Leningrad’s 
Admiralty-Sudomekh shipyard, which 
patticipated in several of the earlier AIP 
projects and constructed the closed-cycle 
submarines of the Quebec class. There is 
reported to be some design similarity to 
the diesel-electric Kilo SSK that is now 
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being constructed at three Soviet ship- 
yards (including Sudomekh). Thus, one 
could speculate that the Beluga may be a 
test-bed for an advanced propulsion sys- 
tem for a follow-on Kilo SSK that three 
Soviet shipyards could construct in rela- 
tively large numbers. 

The Soviets have the most experience 
with AIP systems, having built closed- 
cycle submarine propulsion plants in the 
1930s; after World War II, the Quebec 
class of coastal submarines had a Kreis- 
lauf closed-cycle diesel propulsion sys- 
tem turning the center shaft of a three- 
shaft plant. The system was unsuccessful 
and those units so fitted had the closed- 
cycle system removed after several acci- 
dents. Another submarine design— 
known as the ‘‘whale’’ by NATO intelli- 
gence—had a closed-cycle Walter pro- 
pulsion plant, using hydrogen-peroxide 
to fuel a turbine for high underwater per- 
formance. This system was competitive 
with the Kreislauf plant, but neither de- 
sign was successful. Several other Soviet 
submarine classes have, on occasion, 
shown indications of also having such 
plants. 

The United States is examining several 
AIP-related concepts under the so-called 
subtech program of the Defense Ad- 
vanced Research Projects Agency.° 
However, U.S. Navy interest in AIP is 
virtually nil since it has no nonnuclear 
combat submarines and any thought of 
constructing such craft is an anathema to 
the naval leadership. 

Beginning in the 1990s, some of the 
AIP systems now in development will be 
applied to submarines. The systems that 
will be employed and exact dates are not 
yet known. But AIP will undoubtedly be 
forthcoming for several navies that can- 
not afford nuclear propulsion, or are 
against its use, and for those navies that 
have both nuclear and conventional sub- 
marine programs (the Soviet Union, 
China, Great Britain, and India). 

AIP will have a considerable impact on 
nonnuclear submarine performance. 
And, it also offers many implications for 
antisubmarine warfare. 


"See Don Walsh, “SSN, The Affordable Nuclear 
Submarine.’” The Submarine Review, Jan. 1989, pp. 
61-65. 

“SPECTRE is the RDM designation for Submarine 
Power for Extended Contact Trailing and Range En- 
hancement. 

*See Comdr. Richard Compton-Hall, RN (Ret.), “A 
Pipe Dream for Submariners?”’ Naval Institute Pro- 
ceedings, January 1989. pp. 104-106. 

*See “*Soviets experiment with air-independent sub- 
marine. Navy News and Undersea Technology, 20 
November 1989. pp. 1, 3, 

*See “The U.S. Navy: Advanced Submarine Tech- 
nology, Naval Institute Proceedings, June 1989, 
pp. 117-118. 


salt-free sea mystery 


It's been 20 years since scien- 
tiStS noticed something was miss- 
ing from. the Labrador Sea. 

> Salt’ 


> “Fests conducted in 1971 in- 
dicated much of the sea had be- 
come salt-free. 

: There was some salt left, but 
not-much. There had been an un- 
Precedented dilution of the sea 
with fresher water from the north. 

+ —-The unusual phenomenon 
called the Great Slug or the Great 

inity Anomaly — for want of a 

better title — reached its zenith in 
1871 when it was found to be trav- 
ejling at about three kilometres a 
day. Conditions have since im- 
Proved but the condition might re- 
surface, some scientists say. 

:~-/Fhe mystery has been studied 
by physicist John Lazier of the 
Bedford Institute of Oceanography 
(BIO) in Dartmouth. ; 

Mr. Lazier works for the De- 
partment of Fisheries and Oceans. 

All the data collected has been 
included in a 466-page book pub- 
lished this month by Blackwell Sci- 
entific Publications of Boston. The 
academic work entitled Dynamics 
of Marine Ecosystems was co-au- 
thored by K.H. Mann, a previously 
published DFO biologist, and Mr. 
Lazier. 

Results of the salinity studies 
are also to be included in the World 
Ocean Circulation Experiment 
(WOCE), Mr. Lazier said in an in- 
terview. The first of five years of 
study has been completed by 
countries “trying to observe the 
world’s oceans completely in a 
short period of time,” he said. 

No final conclusions have been 
reached concerning the loss of 
salinity, but there’s speculation the 
north wind was responsible. 

During the mid 1960s, changes 
in wind patterns at the top of the 
world might have forced water out 
of the Arctic Ocean. 

Of all the earth’s seas and 
oceans, the Arctic has more fresh 
water than any other. 

Numerous rivers empty into 
the Arctic Ocean. From the Soviet 
Union flow the Khatanga, Lena and 
Dvina rivers — to name only a few. 
Canada’s MacKenzie River system 

enters that ocean too. 


But there’s no evaporation 
from under the ice pack. The ocean 
is constantly being diluted with 
fresh water. 

In the 1960s, the north wind 
was stronger for some reason than 
in later years. Surface water was 
pushed along and ice packs began 
to move, pulling lots of arctic water 
with them. 

Ice floes lose much of their 
salt and become virtually salt free. 

Christened the Great Slug, the 
mass of ice floes and arctic water 
travelled round the southern tip of 
Greenland from 1969 to 1970, then 
south along the Labrador coast to 
the Grand Banks in 1971 and ’72. 
The mass was mid-Atlantic by 1974 
and eventaully reached a point 
northwest of the British Isles in 
1975. 

The cold water slug affected 
fish stocks off Canada. When it’s 
colder, fish don’t grow as fast and 
are more likely to be eaten by 
predators, scientists speculate. 

And scientists know there was 
a decrease in plankton growth in 
the Labrador Sea and that certain 
fish stocks dwindled during the pe- 
riod of the cold water anomaly. 


‘Two Years After the Spill,’ 
Environment Back to Normal 

Three marine biologists recently 
reported that two years after the 1989 
Exxon Valdez oil spill in Prince Wil- 
liam Sound, Alaska, the environment 
is largely recovered, the biota is 
healthy, fish populations are thriving, 
water quality is excellent, and con- 
cern about long-term adverse effects 
on the environment including animal 
life has been overstated. 

The report “Two Years After the 
Spill: Environmental Recovery in 
Prince William Sound and the Gulf 
of Alaska,” was issued last month at 
the 1991 International Oil Spill Con- 
ference sponsored by the U.S. Envir- 
Onmental Protection Agency, the 
American Petroleum Institute, and 
the U.S. Coast Guard. 

The marine scientists responsible 
for the report conducted extensive 
field surveys of Prince William Sound 
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in 1989, and again in 1990, taking 
numerous field notes on the health 
and abundance of the various species 
of plant and animal life on the in- 
spected shores and intertidal zones. 
Their findings are based on the sur- 
veys and draw upon widespread ex- 
periences from studies of past spills. 

The scientists issuing the report are 
Dr. Jenifer Baker, an independent 
marine biologist who conducts re- 
search on oil pollution problems 
throughout the world; Dr. Robert 
Clark, professor emeritus of zoology 
at the University of Newcastle upon 
Tyne and editor of the Marine Pollu- 
tion Bulletin; and Dr. Paul Kingston, 
a marine biologist from Herriot-Watt 
University in Scotland and assistant 
director of the U.K. Institute of Off- 
shore Engineering. 

They have observed that natural 
recovery is well underway and is pro- 
ceeding more rapidly than expected 
due to the combined efforts of natu- 
ral forces and the unprecedented tho- 
roughness of clean up activities over 
the past two years. 

Important conclusions include: 


¢ There is no reason to believe 
that there will be long-term impacts 
on the environment from the spill, 
including impacts on wildlife in the 
area. 

° The fish populations. so impor- 
tant to the economy of Alaska, appar- 
ently are thriving. 

© Fears about long-term impacts 
of oil onanimal Populations—notably 
seabirds, eagles, otters. and Other 

Marine mammal|s—appear unfounded. 

@ Shorelines are almost entirely 

clean, and the abundant plant and 


animal life on the beaches where oil 
persists clearly indicates the Scattered 
remaining oil is not preventing bio- 
logical recovery. 

© Water quality in Prince William 
Sound is excellent, according to both 
the biologic evidence and extensive 
water quality studies. 

The researchers concluded that fur- 
ther cleanup or more restocking and 
replanting of damaged areas is unne- 
cessary. They “saw nothing to indicate 
that further human intervention. eh 
would be of any value.” ,, 


Megaplumes Rise From Sea Floor 


By Leslee Jaquette 


Sess 
subtle but powerful eruption in the ocean has 
Scientists wondering about its future applications 


while others are’content to identify and tif 
the phenomenon. : Gz bah 

Researchers call them ‘‘megaplumes,’’ because 
they re large and they rise from the seafloor like 
volcanic lava. 


Still, their existence has only recently been seriously 
observed. 

A group of ocean researchers documented mega- 
plumes — believed to be of volcanic origin — off the 
Northwestern coast of the U.S. last year. 

Scientists say the phenomenon has gone mostly 
unnoticed for centuries, perhaps eons. 

Megaplumes are subtle, but powerful — and they’re 
only now being scrutinized by the marine science 
establishment. 

Operators of ocean-going vessels wonder if the 
megaplumes represent a potential threat to the safe 
navigation of the seas. Researchers say they are not 
dangerous to vessels. 

A Bayliner won’t crash if it rams into a 12-mile wide 
megaplume that erupts from underneath the ocean 
floor, according to scientists. Researchers stress that 
megaplumes are practically invisible. 

For the most part, says one official, you can’t even 
see the floating frisbee-shaped mass of teensy pieces of 
iron, manganese and sulfur located about 200 miles off 
the coasts of Washington and Oregon, for example. 

But oceanographer Ed Baker of NOAA’s Pacific 
Marine Environmental Laboratory in Seattle thinks 
this “rich soup of hydrothermal mineral grains and 
dissolved metals and gases’ is the biggest ‘‘sea- 
sational” happening since plate tectonics (the study of 
how earth masses move). 

Baker admits boaters probably wouldn’t notice any- 
thing different if they sailed through a megaplume. But 


still, when these giant “burps” of warmer and saltier 
water than normal explode from deep hot vents in the 


ocean floors, they could possibly impact sailors. 


“There is the remote possibility that one could break 
the surface in the shallow waters of Iceland or the 
Poles,’”’ says Baker. 


“But even if it did, a megaplume would cause only 
minimal turbulence. It could also increase the sur- 
rounding water temperature a little.” 


Data from the past two summers when several 
megaplumes were identified along the Juan de Fuca 
Ridge leads Baker to suggest megaplumes occur all 
over the world. He also speculates this ‘Yellowstone 
under the sea” has a profound effect on the oceans’ 
chemical makeup. 


One other way megaplumes may affect boaters: the 
fire and brimstone which blasts out of the earth when 
a megaplume explodes is food for a legion of new 
genera and species. One new “‘critter’”’ is a unique kind 
of sulfur, methane and carbon-gobbling bacteria. 


It.is the base for an entirely new heat vent ecology 
of worms, clams, mussels, shrimp and even crabs. 
Again last summer scientists “‘trolled’’ 10,000 square 
kilometers off the Pacific coast to try to determine if 
megaplumes are common sea fare, or an extraordinar- 
ily lucky find. 


Baker says although they didn’t bump into any 2,000- 
foot-thick plumes this cruise, they have finished map- 
ping the 400-kilometer-long ridge and have identified 
four to five hefty hydrothermal sources. 


Each of these ‘‘substantial’’ vents gives off 1,000 
megawatts on a continual basis. That means each big 
heat vent, at a rate of a billion joules (4 joules equal 1 
calorie) per second, puts out enough energy to heat a 
city plus all the yachts in that city’s marina. 


“UMIER WATER visa.” 


Explosive Sea Waters 


Scientists are worried that pollution may be worsen- 
ing a problem unique to the Black Sea — the slow 
accumulation of hydrogen sulfide. ; 

Water in the Black Sea is replaced 45 times more 
slowly than in most oceans. What little oxygen it 
contains is consumed by bacteria, leading to a buildup 
of a bottom layer of hydrogen sulfide, a flammable 
gas. The layer has been rising at a rate of about six 
feet annually and is now only 275 feet below the 
surface. phe 

Some scientists believe that the gas could ignite, 
causing environmental devastation and releasing mil- 
lions of tons of sulfuric acid into the atmosphere. 
Soviet scientists are researching ways of using the gas 
for fuel. 


@ MINI-SPORT SUB: Ocean Adventures at Hawks 
Cay Resort, Duck Key, Fla., planned to launch a mini-. 
sport-sub operation in mid-January, according to gen- 
eral manager Jim Roberts. The captain and one 
passenger sport-sub will cruise the local reefs giving 
tours and will also double as a vehicle to scout new 
dive sites for Ocean Adventures’ scuba dive operation, 
says Roberts. The ‘“‘wet from the waist down” sub is 
the “only sub of its type in the Keys,’’ he notes.. It will 
descend to 30 feet for non-certified passengers, and to 


’ 60 feet for passengers with scuba certifications. A half- 


hour ride costs $65 for adults and $49 for children ages 
12 to 16. The sub will operate from 8:30 a.m to 5:30 
p.m. every day. Night dives can be made by special 
arrangement. For more information, contact Ocean 
Adventures at (305) 743-9000. 


“WartewAl Gadernense ~ (az /é1) 
Bonus in the Search for 
Energy: Food (1.174422) 


aching deep into the sea to 
R make electricity, researchers 
on the island of Hawaii 
came up with strawberries, lobsters, 
and edible seaweed. 

Experiments in producing power 
from temperature variations in sea- 
water began 11 years ago at the Nat- 
ural Energy Laboratory on Keahole 
Point. Warmth from surface water is 
used to vaporize ammonia, driving a 
turbo-generator. Then 43°F water 
pumped from 2,200 feet deep chills 
the vapor, condensing it for reuse. 

Sharing the seawater with aqua- 
culture, however, has proved more 


eh 


cost effective. The clean cold water 
contains phosphates, nitrates, and 
silicates that nurture algae pro- 
cessed for food supplements and 
seaweed for sushi wrapping. In com- 
mercial ponds the water supports 
salmon, lobsters, oysters, sea 
urchins, and abalone (below). On 
land, piped through the soil, it fools 
cool-weather crops—lettuce, straw- 
berries, and asparagus—into grow- 
ing in hot climates. 


DEEP SUBMERSIBLE PILOTS ASSOCIATION 
NEWSLETTER 
NOVEMBER, 199] 
Volume XXVI, No.3 Published by the Deep Submersible Pilots Ass'n 


The DSPA was formed in 1967 to Provide a free interchange of 
information relative to manned Submersible design, operations 
techniques, and materials in order to further the safe rapid, 
and peaceful progress of man into the deep oceans. 


Requests for information or contributions of items for inclusion 
in future ~ewSletters may be addressed to: 

Robert Sp ERM Worthington or Donald E. Saner 

President & Editor, DSPA Sec'y/Treasurer, DSPA 


3005 Curie Street 9182 Newmont Drive 
San Diego, CA 92122, USA San Diego, CA 92129, USA 
(619) 455-6659 (619) 484-3563 


Correspondence relative to membership or orders for DSPA insignia 
items may ce addressed Ons 

Willis Forman 

3347 Mohican Avenue 

San Diego, CA 92117, USA 

(619) ©275=0294 


EDITORIAL NOTES & COMMENTS 


MarTech is a new marine technology magazine published in English 
in, of all places, Bulgaria,with strong encouragement from DSPA 
Member Deam Given, publisher of WAVES magazine right here in San 
Diego. Published quarterly by Galaktika Publishing House to 'encour- 
age cooperation and mutual understanding between scientists, spec- 
ialists, businessmen, and entrepreneurs", 


Welcome on board to: 
John W. Terry, DSRV-1 (Mystic) pilot; 
David C. Ankrom, Associate, ex-DSRV-2 (AVALON) and TURTLE; 
Peter T. Juhos, Associate, TURTLE; 
Mark Olsson, Deep Sea Power & Light, Associate. 


Name in the news--Some people will do anything to get into print! 


‘Joe Thompson (Seavision Prod- 
ucts) was scheduled to attend a 
Channel 39 news show on “The 
Reasons People Are Moving _~ 
From San Diego.’’ Things like. 
crime. But Joe had some trouble 
getting to the studio. As he was 
leaving for the show, he discov- 
ered his car had been stolen. ~ 


SMe mee et Se 


ine d Exhibition, 
A '92, Second Marine Technology Conference an 
Se at Varna, Bulgaria, 14-17 September, "92. BEES 
persons contact Deam Given, West Star Productions. 
== 


tonomous ClV- 
SAGA 1, launched in France in 1987, is a eile ata Ie is 
ilian submarine and under developmental testiné tea y society 
described in the lead article in the Marine Techno Og t presently on 
Journal of Summer 1991 and is the most exciting concep Ae aias 
the scene. Diving to 600m. on Stirling engine BOD UN o mie & With 2 
submerged displacement of 550 tons and a range of 500 Aes sy doekout 
crew of six, she carries as many as six technicians ao Cc is the 
divers at 300 m. The MTS article is recommended reading, as 5 
following article on " Deep Ocean.Science and Racal ine Vac > aie 
The DSPA Pilot's Log project appears to have reached a dead end, Neo 
regret to report. Quantity production is the key iO) attaining a un 
reasonable price of about $15 for 500 copies. For comparison; an f 
order of 100 copies would run over $60 each. It doesn't appear tha 
we have sufficient demand to %~é support an adequate order. if any 
member wishes to tackle this project, please contact your Editor 
for format information. An ordinary, soft-cover log would be no- 
problem. It is the effort to satisfy everybody's needs, including 
legal requirements in Canada, in a hard-bound book that escalates 
the price to require an investment beyond our exchequer. 


nd Canadian mailing 


Dues for 1992 will remain at US $15.00 for USA a 
Please remit to Don 


addresses and US $20.00 for overseas addresses. 
Saner in USA currency or check or draft on a US bank. If you are 
one of the few who overlooked sending your 191 dues, you now have 
a last chance to retain your membership without penalty by sending 
in both years! dues now. If in doubt, pay up and get credited for 
two years, '91492 or '92-'93, as appropriate. 


DSPA MONTHLY LUNCH MEETINGS were held at San Diego as follows: 


July 18,1981--9 Members and 12 guests present. The principal speaker 
was Tim Caffarella, supported by Andy Rechnitzer, Will Forman, and 
Norm Estabrook of NOSC,one of the judges at the famous event dis= 
cussed: the Second Annual International Submarine Races at Hollywood, 
Florida, 14-23 June, 19991. The objective of the race program is Wyo) 
design, build, and then race a two-person, human-powered (free- 
flooding) submersible through an underwater course. Prizes were 
awarded for 16 diverse aspects of the competition. There were 36 
entries (all but two showed up), including several from other coun- 
tries. Tim put dozens of photoprints on dispaly and projected 
Fprman's slides of the various entries. He was fpllowed by Rechnit- 
zer with more slides and remarks. Forman and Estabrook also respon- 
ded to a stream of questions.For those who stayed on afterwards, 
videotapes of Mike Staehle's REEF RANGER and Jerry Frost's OPTICS II 


WERE SHOWN. 


August 15, 1991--16 Members and 22 guests present. As usual when 
Ralph White is cheduled as our speaker,an exceptional turnout was 
present. Following his dives in Lake Baikal in the Ussr in the 
spring of '91, Ralph participated in the July '91 dives of MIR I and 
TI on the TITANIC wreck site. Operating, as usual, from the support 
ship KELDYSH, which carries a crew of 68 and has accommodations “for 
85 scientists/observers, they made ten two-submersible dives in 21 
days. They shot 46,000 feet of I-Max film with spectacular results 
obtained through use Mark Olssen's super efficient lighting system. 
Ralph reported observing considerable corrosion deterioration of the 


=r 


wreck WReak since his previoua dives. He passed around a newly- 
minted appearing 1911 gold sovereign recovered from the wreck and 
informed us that the I-Max film will be released on 14 April. 1992, 
preceded by a December'91 Sunday Prime Time documentary on TV. Don't 
miss it! At Ralph's invitation, some of us lucky guys viewed T-Max 
rushes at the San Diego Space Center and were delighted. Ralph rep- 
orted that KELDYSH is now enroute to the site of the KOMSOMELETS 
SINKING FOR MIR dives to check on Norwegian reports of radiation 
leakage. 


Sepruember mili per UA0iha 1,0 Members and 10 guests present. Dr. Otto Orzech 
of Ocean Sciences Research Institute was our speaker. A USNA grad, 
ex-SubDev Gru One Diving Officer and O-in-C of ELK RIVER, platform 
for the Navy's deep diving system research, he did his Doctoral 
research investigating "marine snow", the phenomena we have all 
observed in the ocean environment. Composed of biological light- 
emitting agregates, including algae and luminous bacteria, "snow" 
is present in fresh water as well as salt."Milky seas" are caused 
by a bacterial steady state light emission, whereas phosphorescent 
wave/luminous wake conditions are the result of dinoflagellates, 
etc.,emitting light when stimulated by pressure changes. Dr. Orzech 
will apply for DSPA Associate Membership. 


October 17, 1991--12 Members and 10 guests present. Bryan Coes; 
Spectrum Engineering, Inc., described test results of their Laser 
Line Scan System (LLSS) for bottom search and inspection. His video 
tape images clearly revealed starfish at a range of 74 ft., the 
initials on a coffee cup at 70 ft., an airplane wreck at 100 ft. 
Tests were made with the equipment mounted on a surface vessel and 
on USS DOLPHIN (AGS 555). The equipment has no depth limitation and 
presently has 2 to 3 times the range of conventional imaging and a 
greatly reduced backscatter impediment. Ship bottom inspection ig@ste 
limpets or canisters containing contraband or drugs, underice 
viewing, wreck inspection, small object location, and a host of other 
uses are foreseen. 


NEWS FROM MEMBERS 


Craig DeWeese--ex-NEKTON (5/19/91) 

"The kids are almost grown, so now I am able to become re-acquainted 
with the submarine world. I have recently become re-associated with 
with NEKTON DELTA and hope to be diving again soon." 


Kevin Parker--(7/ /91) 

TALL is well over here. I have not been this busy in a long time. 
H.S.L., the consultancy firm I am with, is also enjoying the upsurge 
in subsea activities. Since the last time I wrote, I have had the 
chance to have a good look at Benthos's Sea Rover vehicle. I had 

to go to Spain and train a team of technicians on those vehicles, 
this task not made any simpler by doing it on the job. Made platform 
video and C.P. surveys, internal and external, in one month. Quite 
exciting at times, especially when one of the trainees was "umbilic- 
ally blind". It's amazing what knitting patterns can be created 
around a riser cluster. Still, both vehicled performed very well.1l 
would not hesitate to endorse them for this type of work in the 


future; although I would prefer a 0.5 lux camera instead of Sy UB 6 
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: try. We have 
: : i he cable indus : 

My company is still heavily vHvOT ye. x aS the Cirrius genict es ae 
people in Alaska for cable and wirele aeeanour North sea activi s 
and one team is deployingto Hong Kong Be ite of the oil business lends 
continue, although the unpredictable na’ Ehaa tare. Fiscal specu- 
a certain caution about over extending 1n eae tment cannot 
lation is critical for any company when long ark patterns; and there 
be accurately be forecast against long term a ae am Rockwater 
are already excellent companies like Subsea . si er ss One sour Hote 
who can operate from a previously financed powe ni aa wallet eaten 
about working in Spain was that I had my passpor ma practicingfor 
in Barcelona Airport. Apparently, the pickpockets uh aspaeens 
next year's Olympic Games. If you have any a aya ne aes sataken 
Games, tell them to excrcise great care wren their “De ote i ue aad 
with my wallet was my DSPA MEMBERSHIP CARD. Could you P se Es 
another? Just now I am out on a rig called the Henry et de 
owned by Sonat. All rigs should be built like this one, first clé4 Je 
accommodations, good food,an excellent atmosphere, and the ROV Pione 
Six. I still get invited back to do the occasional job for Subsea 
Offshore, and this is one of them. I find it quite useful. Although 
I am more involved with project work, to go back to my roots and 
reestablish my reference points reminds me of what the job is really 
all about. I feel that too many office based people lose touch with 


or never appreciate the conditions offshore." 


Pat Smale--(8/2/91) 
MNews here is pretty quiet. ODYSSEY I is still having her share of 


problems. I very much doubt if we will return thereas I feel that 
they will continue to have problemsand may never Make-a go of 10. 
The thruster problem is just about solved, and the majority of them 
have been reinstalled. A weld failure in one of the hard ballast 
tanks has added a new problem, leading to more delays. In addition, 
other problems are cropping up, e.g., lack of operating capital and 
an injunction, currently under review by the Sint Maarten Island 
Council, which ahs prevented them from operating the the diesel gen- 
erators to run the battery chargers due to local complaints of 
noise and emission pollution. What a mess, eh? --I have been busy 
this past month studying and passing the Canadian Coast Guard Small 
craft Masters certificate (40 passenger). I am now concentrating 

on the next ticket up. It may all help with my sub qualifications, 
as well as assisting with chances of surface vessel employment 
during slack periods of submersible employment--Another point of 
interest is that the Canadian Oil and Gas Lands Administration is 
finally issuing Atmospheric Diving System Pilot's and Supervisor's 
Certificates, upon review by the Chief INspector of Diving, Dr. 

Jan Merta. They are issued to Canadians and are valid for offshore 
operations. For more information, contact Dr. Merta at: C.0.G.L.A., 
Dept. of Energy, Mines, and Resources; Government of Canada; 
Ottawa, Ontario; Canada.--I enclose my up-dated resume for your 
files should you hear of any position opening up." 

(9/30/91) "Sorry about not sending any clippings for a couple of 
months, but I have been very busy studying for more Canadian Coast 
Guard exams. Last week, I obtained my "Master, Minor Waters Certif- 
icate of Competency (Unlimited tonnage/Unlimited passengers, Near 
shore coastal waters). A lot of work! I have also completed the 
first of five exams for the "Watchkeeping Mate Certificate". Once 
I get that, it will be usable as a Third Mate-Foreigngoing or Second 
Mate-Home Trade. So I am going to keep busy the next few months: 
working towards that one. It may all lead to a new career." 


Sige 


Editor's note; A round of applause for Pat! Having Studied for and 
taken the USCG exams for"Master of Steam or Motor Vessels of any 
Gross Tons upon Oceans" license while working at LOckheed, I have 
an appreciation of the work involved. 


Jerry Frost (10/20/91) 
SAE OL COR E ((UL 


GREETINGS SUBMARINERS Lala 
I am offering my Submarine “OPTICS II" for sale. 
is a two-manned one atmospheric dry-t 


separate battery banks, Scrubber syst 
water communications 


The submarine 
ype with five thrusters, two 
em, fathometer, and through 


The submarine is transported on @ specially designed dual axle 
tilt-bed trai 


ler fitted with a power winch for easy one person 
launching and recovery at mos i 


More information including a “home" video with underwater 
footage, spec. sheets, and news articles featuring “OPTICS Jbag™ 
are available to seriously interested buyers upon request ($25 


U.S. and Canada includes Postage or $35 outside U.S. and Canada 
includes Postage). 


SUBMARINE FOR SALE Jerry Frost 


5025 Paseo Montelena 
Camarillo, CA 93012 
US sAy 


t rson * dry one-atmospheri (805) 482-9631 Home 
ag . he it (805) 650-4588 Office 


a communications « Scrubber system 


a trailor w/power winch « fathometer 


C1Ge}GAB ede, oepja owep 


Must Sell Asking $15,000 


CALL (805) 482-9631 


Woods Hole Oceanographic 
avv's brand 


))) Alvin Submersible ‘Rescues’ New Navy ROV Lost in Pacific June 12, the N 
Institution’s A/vin has logged another daring underwater rescue. On Jun Ms S7ahits 
new CURV III (cable-controlled underwater recovery vehicle) parted ole veles. CURV was 
umbilical and sank in 7.200 feet of water some 130 miles southwest of Los Ange Marvland. 
built last year and is operated by Eastport International Inc. of Upper Marlboro. tee 
Problems with an acoustic beacon on CURV may have delayed first attempts to locate 
ROV. but the Navy's search contractor—Oceaneering International Inc. (Houston)— Iv | 
successfully localized the ROV’s position with a specialized towed pinger-locator. On July ns 
Alvin found and recovered the undamaged CURV III. Ironically. it was Alvin in concert wit 
CURV | that found and recovered the missing 20-megaton hydrogen bomb lost off Palomares. 


Spain, in 1966. 
Woods Hole Oceanographic Institution 2 ! faye 
‘Shone: (808) 648-1400 I am sorry it has taken me so long to respond to your request for an ALVIN pilot list; 
Telex: 951670 t I must try to make more time for things like this! 
wo 3 
The following people are ualified to pilot the submersible: 
DSV-2 ALVIN 
Co Sa Dudley B. Foster 
J. Patrick Hickey oovavmonenc. DABS 
Cindy L. Van Dover wocavion: «LAT. _4ZOS7/A) 
Robert J. Grieve : LONG. [29 2*OS'wW 
Timothy J. Connors iS ear ses 
The rest of the group names are: DATE CT. A q1 
Socrates J. Carelo fal 
Paul J. McCaffrey OBSERVER 
Randil L. Hinderer OBSERVER Z//2+ 2" 
Roger N. Hughes 


We have one more cruise left to do this year, which will take the ship and sub south from 
San Diego in late November to the East Pacific Rise, returning to Manzanillo just before 


One Half Fath 


CO-EDITORS & CO-PUBLISHERS 


on 


O MRS. DAN J. FAGER MR. CHARLES SIMPSON re) 
G 4004 Bay to Bay Blud. P.O. Box 52923 eS 
Tampa, FL 33629-6722 U.S.A. _ Houston, TX 77052 USA 
(813) 839-0972 (713) 661-4516 
_ vA ; 
a PLEASE SEND RENEWALS AND CHECKS TO IRENE FAGER IN TAMPA. 
NAME 
ADDRESS 


$13.00...U.S., Canada, & Mexico...Feb. thru Dec. 
$20 00. e Overseas. ° Feb. ‘thru Dec e 


Persons subscribing in mid-year have the option of paying the full 
amount and getting all back issues for the year...or...prorating @ 
$1.25 (U.S. & Canada) or $1.85 overseas, for each month remaining 
in year. 

PLEASE ALSO ENCLOSE 15 NAME AND ADDRESS LABELS. 

ALL SUBSCRIPTIONS FOR EVERYONE END EACH YEAR WITH THE DEC. ISSUE, 
Overseas payments should be made in check for U.S. $ drawn on a 
U.S. bank, or in an International Monev Order made out in U.S. $, 
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“Maybe four knots’ worth,” Poole con- 


eah, itll kick some water, all right,” 
says Lt. Cmdr. Patrick Poole in the depths 
of Rickover Hall in Annapolis, Md. In a 
trice, he and model maker Dale Boyer % 
pounce on a 40-pound paddle-wheel assem- -**~ 
bly resting on a workbench and hump it in- 

to the tail of a belly-up submarine-in- 
progress. 


tinues, smiling fondly at his pride and 


joy, Subdue, perhaps the most-curious - 


y 


"By PETER BRITTON _. 


\ 


Team Effort tests the waters in a Tennessee lake; stainless-steel blades provide thrust and directional control. 


of this year’s crop of man-powered subs. 

A few hundred miles due west in 
Cookeville, Tenn.. Ted Haselton fig- 
ures four knots is child’s play. “My 
boat can go as fast as 8.5 knots,” he 
says with a challenge. Then, grinning, 
he quickly adds, “Theoretically.” 
Nevertheless, the former submarine 
captain's otherworldly propeller looks 
as if it could hit the ceiling, knotwise. 

Deep in Southern California, Will 
Forman disagrees vehemently with 
Haselton’s reading. “He’s full of 
baloney,” says Forman. “Anything over 
six knots’ll start a new religion. Ill 
probably win with only four—and 
with a standard prop.” 


and destined to win at the Second 

International Submarine Races in 
Riviera Beach. Fla., this June. So do 
most of the other thirty-odd entrants 
from such unlikely places as West 
Virginia, New Hampshire, Ohio, 
British Columbia, and England. 

The race is organized by the H. A. 
Perry Foundation and Florida Atlan- 
tic University, which is handling logis- 
tics and entering a boat. “This year's 
field is much larger than last year's,” 


ee of these men knows he is right 


says Perry Foundation president Hap 
Perry. “I think we are going to see an 
exciting display of ocean engineering 
and innovation.” The two-person flood- 
ed (not pressurized) submarines will 
go head-to-head for nine days. 

The submarines are a mix of the ar- 
cane, the high-tech, and just plain se- 
rious fun, and certain worlds will be 


watching. The art of human-powered 
submarine designing, building, and 
racing is still developing, and the in- 
termix of imagination, physics, mate- 
rials, theory, and ocean caprice re- 
mains up for understanding. 

Among the more hotly debated im- 
ponderables: What is the maximum 
speed possible? What is the top horse- 


power a human can generate while ex- 
ercising wildly underwater? What's 
the best propulsion mechanism: blade. 
fin, or paddle—or is there some other. 
as-yet-unidentified plying object? 

In addition. there are other niggling 
details: What are the best shape, skin, 
and paint? What's the best position for 
the power source/stroker/propellant/ 
pedaler? And by the way, how do you 
make a propeller? What's the right 
size, rpm. material. shape? Are big, 
thin slow-moving props better than 
short. fat frantic ones? Is maneuver- 
ability more important than speed? 
Are triathletes better than U.S. Navy 
Seals and/or Ironmen? What are we 
doing this for, anyway? 

Most of these questions were not an- 
swered by the first go-round [“Muscle 
Subs,” June 89]. But several lessons of 
the 1989 race have left their mark on 
the survivors. Strength, simplicity, 
and reliability have been identified as 
requisites for the hostile undersea en- 
vironment known as inner space. 

Still, this year’s crop of props is di- 
vided: About half of the submarines 
use the traditional bicycle drive/twin- 
bladed prop design (with more 
counter-rotators). Others will test the 
waters in the hope that their in- 
novative, and sometimes radically dif- 
ferent, methods of moving through 
salt water with flair, control, and 
speed will win the $5,000 grand prize. 


60-inch-diameter 40-rpm prop, is 

Will Forman. a World War II fight- 
er pilot who is now poised for the trip 
he opted to forgo in 1989. In late April, 
Forman’s 13-foot-long two-man sub- 
marine. Da Vinci, was manhandled in- 
to the Pacific Ocean off La Jolla, Calif., 
for its first open-water run. While Da 
Vinci's sleek killer-whale single-prop 
shape signals high-tech, its color cries 


[: the conservative school, with a 


Facing page: Lt. Cmdr. Patrick Poole (far 

left) lowers the U.S. Naval Academy's Subdue 
into a test tank. Above: a Navy underwater ped- 
aler tester at Annapolis. 


MAN-POWERED SUBMARINES SAMPLER 


15 FEET 4 INCHES LONG - 
37 INCHES WIDE 


TWIN CONTRA- 
ROTATING PROPS 


PULLEY FIMAL DRIVE 
WITH CONTRA-ROTATING 


SUPPORT FRAME 


pte ag UNIVERSITY OF NEW HAMPSHIRE PAOTATNG 
Spuds It’s ratcheted crank me anism eliminates nu 
sooti in the cyde of a conventional bicycle crank. TWO RATCHETED CRANKS 
RUDDERS (FOUR) 
WOOD AND FIBERGLASS BODY 
17 FEET LONG 
2-FOOT DIAMETER oe i 
GRAPHITE PROP 
DIVE PLANES (FOUR) 


UNIVERSITY OF CALIFORNIA 

AT SANTA BARBARA 

Keep it simple: A direct-drive pedal mechanism 
powers a single two-bladed propeller. 


7-INCH-DLIAMETER 
FIXED STATORS 


CLEAR PLASTIC NOSE CONE 
y 


ESCAPE/ENTRY HATCHES 


M.1.T. 

A fully articulated tail provides 10.5 FEET LONG 

directional control. 2 LOOTLAMETER 
UNEAR PEDAL GUIDES 


ACRYLIC DOME 
11.2 FEET LONG 
4 FEET WIDE 
1.5 FEET HIGH 


DIVE PLANES, 


10-1NCH- 
DIAMETER 
THRUST 
VECTORING 
NOZZLE 
20-INCH-DIAMETER, 
INTERNAL 
PROP 


T-SHAPED GEARBOX WITH 2:1 


SKN WT EPONY ape uare 

caine WEST VIRGINIA UNIVERSITY 

BICYCLE CRANKS An internal prop pumps water through 

PURSUE an articulated nozzle to provide thrust 

PROPS and directional control. 

RUDDER: 

| TEXAS A&M UNIVERSITY 2 

AT GALVESTON Gi 
Aggie Ray's ew is side-by-side; its contra-rotating & 
props give it an estimated top speed of 3.5 knots. = 


aoe 


out California-tech. Indeed, the sub’s 
coat of “air-sea rescue fluorescent 
caliente orange killer-colored urethane 
catalyzed polymer automotive paint” 
likely would have sent Leonardo 
through the ceiling and caused Mona 
Lisa to smile out loud. 

“The moon was quartering and the 
tide dead low,” recalls Forman. “I fig- 
ured she'd be good for at least four, 
maybe even six knots.” The test would 
also try out his new ballast system. “A 
major problem [for the contestants] in 
the first race was control of the vehicle 
and buoyancy. So we've designed and 
added a variable buoyancy and ballast 
contraption.” 

The human-powered-submarine 
community is like a family: loving, 
supporting, and intensely competitive. 
Even as Forman wrestled with Da 
Vinci, his friend Kevin Hardy and 


crew, up the coast at Scripps Institute 
of Oceanography in La Jolla, were 
adapting Lockheed Corp.’s HPS 
Gossamer Albacore (the first race’s 
imaginative fishtail entry) to accom- 
modate an invention of Calvin 
Gongwer’s called the Aqueon, a pat- 
ented swimmer-assist device of 1965 
vintage. (When he was 55 years old, 
Gongwer himself once towed a surfer 
on a board to Catalina Island from the 
California mainland using the 
Aqueon.) Gongwer’s own spherical 
sub, Knuckle Ball, broke on a reef in 
the 1989 race; he’s now working on the 
tri-hull ship featured on the August 
1989 cover of POPULAR SCIENCE. 

Hardy conducted extensive tests of 
the linkage between the pedaler and 
the propulsion mechanism. Using the 
Aqueon, which clamps onto the swim- 
mer’s legs, proved tiring for the sub 


the worth of the competition.—P. B. 


Vine: “Many years ago, Dr. Columbus Iselin, the second director of Woods Hole, told me 
about smeaning fish oil on the hulls of racing boats. Made 'em go faster. Or, as we'd say to- 
day, it decreases drag and turbulence along the hull, thereby increasing laminar flow and 
speed. It's that kind of practical educational experience you never forget. And that Ss what 
the sub races are all about: demonstrating in an indelible way how to design, build, evalu- 


ate, and get a project to work—or not work. 


t ical of the forefront. It's a rough place. Educating to sea-going 
bee Se eran Heady you in the face. Also, the importance of navigation 
came clear. High tech is fine, but don't get lost. Mistakes here are hard to recover fee 

Spilhaus: “This competition exemplifies the spint of pure engineering renee i isa ne 
thing that will pay off in making young people conscious of the underwater K all s i 
can get improvements on old technology and radical new approaches that rice o ty 
world would be considered impractical. An example: When the Treaty of Versai was 
fect, the Germans were allowed to have only gliders. This put them ahead in ictal be 
like to say that all innovative ideas start as toys. We call them prototypes, but they're toys. 


WHY DO THEY RACE? 


Allyn C. Vine is scientist emeritus at Woods Hole Oceanographic Institute in Massa- 
chusetts and creator of the Alvin, the submersible that found the Titanic. He and Dr. 
Athelstan F. Spilhaus, oceanographer, inventor, and educator, inspected the Massa- 
chusetts Institute of Technology submarine /carus two years ago. Each feels strongly about 


pedaler. Says Hardy: “While our pri- 
mary thruster remains Cal’s horizon- 
tal oscillating foil, a new stair-step 
mechanism has been developed to use 
with the fins. Roll a pencil between the 
palms of your hands to see how the 
shaft moves. That’s the basic concept.” 
In truth, each submarine entered in 
this competition deserves to have its 
story told, but four new and remark- 
able—and quite different—submarines 
seem to represent the outer edge of the 
technologies getting ready to hit the 
beach and wait for the starter’s glub. 


Battelle Memorial Institute in 

Columbus, Ohio, the Anvil 500 
graphic design program slowly spins 
the brightly colored skeleton of the 
Spirit of Columbus this way and that. 
Team leader Brad DeRoos explains the 
inner workings of the elegant propul- 
sion system, dubbed an Articulated 
Linear Thrust Engine (ALTEN, by 
sheer coincidence), and its attendant 
flappers. 

Alten’s beautiful mechanism uses 
an 18-inch-diameter drive sprocket 
connected by drive chain to a cable 
takeup pulley. The pulley-cable ends 
are attached to the drive shaft, at the 
end of which are the flappers (two 11- 
by-25-inch rectangles made of fiber- 
glass and foam). A spring is attached 
to the crank arm to provide assistance 
on the return stroke. 

“Our basic idea,” says DeRoos, “was 
to look at how various swimming 
beasts not specifically adapted to swim- 
ming—the beaver, otter, duck, frog, 
even man—swim. The conceit was to 
incorporate their high-drag/low-drag 
method of propulsion into a machine.” 


[: engineer Allen Alten’s office at 


Facing page: Team Effort’s crew 
with Ted Haselton (second from 
left) in Cookeville, Tenn. Above: 
Da Vinci and crew on the beach at 
La Jolla, Calif., with Will Forman 
at far left. Below: the Scripps 
Institute of Oceanography team in 
a playful moment with SubDude, 
Kevin Hardy is closest to the sub- 
marine on the left. 
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The stroker straddles the bar. facing 
down, with his feet in biking shoes at- 
tached to the pedals. Instead of a circu- 
lar motion. he uses a nine-inch push- 
pull movement. One nine-inch push 
backward spins the small sprocket 2.5 
times. This in turn moves the flappers 
back against the water through 4.5 feet. 
propelling the craft forward. Pulling for- 
ward retracts the flappers. which fold to 
a 1.5-inch thickness at the start of the 
return stroke. Riblet plastic film—made 
by 3M with parallel surface grooves to 
smooth turbulence—is attached to the 
outer surfaces of the flappers. 

Former submariner Ted Haselton 
and his team from Tennessee 
Technological University \TTU) star- 
tled the competition with Nicole's 
Nickel in 1989. The laminated and 
epoxied plywood sub had a six-bladed 
yariable-pitch propeller at one end and 
no control planes. By changing blade 
pitch, or angle, the pilot could control 
the vessel without rudders or fins. 

This time TTU has taken a more 
conservative approach with its entry. 
But Haselton has formed his own five- 
man team to use his initial technology 
even more elegantly. Team Effort— 

backed by Bennett Industries, a 
Cookeville, Tenn., metal fabricator— 
has added several degrees of sophisti- 
cation to an already sophisticated la- 
dy. Haselton extended the blade spin- 
dles through tubes attached to the 
hub. The blades can rotate within the 
tubes. The blade extensions are fitted 
with freely rotating streamlined fair- 
ings; being free to align with the local 
flow of water, they contribute no thrust 
but present little drag. The purpose 
of these adjustments is to enable the 
prop to operate at peak efficiency re- 
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cardless of any blade-pitch changes. 
” Control. in fact. remains one of the 
race's challenges. This year Haselton'’s 
system places control of pitch and yaw 
(for example. nose up, down. left. right) 
with the pilot. And for the first time. 
the stroker has collective pitch control 
over thrust and torque from his steady 
30-rpm output. 

Haselton says that in addition to his 
prop, 60 percent of the hull is the opti- 
mal shape to achieve the best laminar 
flow. Also. the injection of Union 
Carbide Corp.'s long-chain polymer. 
Poly-Ox 301. through hundreds of tiny 
holes around the midsection will reduce 
drag by another 50 percent. Union 
Carbide says the polymer is approved 
by the Food and Drug Administration 
as a lubricant in toothpaste and as a 
foam stabilizer in malt beverages. 
Before Team Effort can use the polymer, 
however, it must be approved by Flor- 
ida environmental authorities. 

The results, Haselton says, are in- 
teresting. “Maximum calculations 
show a theoretical top speed of be- 
tween 7.5 and 8.5 knots. But don't be- 
lieve it. I don't. Not yet.” 


chusetts Institute of Technology 
(MIT) Sea Grant College Program 
have come up with a set of new ideas. 
“This competition has seen a notching 
up of the state of the art. and rather 
than go with a revamp of Icarus [MIT's 
1989 entry], we've taken a new route.” 
First, MIT’s stroker will face aft and 
use a linear pedaling stroke. But the 
major difference is derived from con- 
siderable prop-thought, says Goudey. 
The new craft has a three-bladed 
epoxy-reinforced carbon propeller with 


C:: Goudey and crew at the Massa- 


The Spirit of Columbus’ articulated linear thrust engine is shown on a Batelle Memorial Institute com- 
puter screen at the beginning of the power stroke. (Dive planes and rudder are not shown.) 


a 24-inch diameter. Four inches ahead 
of the prop is a 27-inch-diameter fixed 
stator, with blades angled in one direc- 
tion. The stator induces rotation in a 
direction opposite to the propeller and 
acts as a counter-rotating prop without 
the complicated mechanism. The idea 
is to impart a swirl or spin to the water 
before it reaches the prop. This effec- 
tively cancels the natural motion im- 
parted by the prop to the sub body, 
which would throw it off course. 

In addition, Goudey’s sub will have a 


At the Second International Submarine 
Races, expect the unexpected in the tech- 
nique of forming submanne bodies. The fol- 
lowing two methods were unknown and 
untested a few months ago. 

Former Navy diver Jim Abilla is the stu- 
dent project manager for California State 
Polytechnic University at Pomona’s entry, 
HPV Patience (for his long-suffering wife). In 
keeping with the contest's spirit of innova- 
tion and low-budget clevemess, Abilla and 
his team found a novel way to make a body. 

With a form of plywood strips and hoops 
already made, Abilla stumbled across a 
cache of Keviar 29 yam on spools, aban- 
doned from another project. By divine guid- 
ance, he next wandered into a shop down 
the road, a company run by Structural 
Composites Industries. He wanted to see 
what they did—and hit pay dirt. 

SCI could and would do something won- 
derful: make available its computer-con- 
trolled filament winding EnTec (Engineenng 
Technology) machine to helix-and-hoop 
wind the 1500 Denier epoxy-resin-dipped 
Keviar onto the submarine form at approxi- 
mately 24 inches per second. Two eight- 
hour wrapping sessions and a final three 
hour session of winding 20 spools at a time 


needed for thickness and strength. 


SPINNING AND BAKING WIT 


at 12 rpm provided the four helix and seven hoop circuits that were 


After 24 hours of autoclave-curing, Abilla and his team hada bullet- 
proof golden-colored submanne with structural support built in. In ad- 
dition, layers of Spectra cloth, used to armor aircraft fuel tanks to 
withstand .50 caliber bullets, were added for strength in the aft pedal- 
ing area. The total weight of the vehicle: 250 pounds. 


fully articulated tail in a ball-and-sock- 
et arrangement, eliminating the need 
for control surfaces. The pilot controls 
four cables that run through the socket 
and are attached to the ball at four dif- 
ferent places. Pulling the top cable, for 
example, deflects the tail and directs 
prop thrust as much as 30 degrees up- 
ward; this pushes the stern down and 
makes the vessel climb. 

The middies led this year by Lt. 
Cmdr. Poole at the U.S. Naval Acad- 
emy are entering two different sub- 


Spinning a body for Cal Poly’s Patience (top); 
half of Millersville’s The Hoagie (above). 
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with two-by-fours swarmed over the plastic, tucking in all loose folds. 0, 

The vacuum pump tightened the seal and fans cooled the plastic. 
Moments later, a tiumphant crew carried off its near-indestructible 
creation. A half-dozen more were cast, and the team was ready to 
bolt the unusual bodies together and install the workings. The final 
touch would be bright paint on ail of the innards: the frame, tanks, 
and power-transfer system.—P. B. 


marines, SQUID (Submerged Quick 
Intervention Device) and Subdue. In 
1989, the original Squid captured the 
grand prize for best overall perfor- 
mance (“Best of What’s New,” Dec. ’89]. . 
Its speed of 2.35 knots was second only 
to California Polytechnic State Univer- 
sity’s 2.54 knots. In April 1990, SQUID 
set the unofficial world-record speed for 
human-powered subs, 3.4 knots over 
100 meters (328 feet), in the half-mile- 
long tank at the David Taylor Research 
Center near Washington, D.C. 

This year’s SQUID has many chang- 
es on the same basic body: The thick- 
ness of the shroud around the counter- 
rotating propellers has been halved; 
the pedaler has a seat; and control 
planes have been streamlined. Poole 
thinks that the craft should do four 
knots this year. (The nozzle and con- 
trol planes accounted for 50 percent of 
the drag in the original boat.) But the 
big news is twofold: the new craft and 
a streamlined philosophy of design 
from Poole. 

Months of study by Poole uncovered a 
major consideration overlooked in boat 
design. The standard 0.3-hp rating for 
humans pedaling underwater came 
from a Navy experimental dive-unit 
study of endurance. Poole found that 

[Continued on page 84) 
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Explains a delighted Abilla: “I maxed out 
my MasterCard and Visa for good old Cal 
Poly. And SCI saved the day.” 

Millersville University team member Chns 
Bartush’s father runs a sign shop in nearby 
Orwigsburg, Pa., a convenience that proved 
pivotal in the building of The Hoagie. With the 
proper equipment at hand, the team decided 
to make its sub's body from transparent 3i16- 
inch Hyzod polycarbonate. The critical for- 
mation would take place in the elder Bar- 
tush’s Plasti-Vac vacuum oven used to make 
illuminated signs. The 13-foot 7-inch-long 
wooden form of half a sub was laid on a com- 
posite board with three two-inch-diameter 
holes bored into it to facilitate the vacuum 
process. The Hyzod roll, cured of air bubbles 
for 24 hours in a drying oven, was clamped to 
an 18-by-10-foot frame above the form. After 
the wooden form had been heated for 15 
minutes, the plastic sheet was placed under 
the same heating elements. Seven minutes 
of 300-degree-F heat later, the Hyzod was 
sagging. 

Both were withdrawn from the oven, the 
plastic quivering over the sub form. Then, 
whump!, the frame holding the plastic was 
dropped, and the polycarbonate assumed 
the sub’s shape. A gang of students armed 


with prolonged under-water training on 
a regulator, an athlete can sustain an 
output of 0.5 hp for at least 10 minutes. 

The second discovery involved posi- 
tion and breathing. Poole’s work with 
MIT’s Dave Wilson (who originated 
the recumbent bicycle) determined 
that an inverse recumbent 140-degree 
bend with small-of-the-back support is 
the optimal position for underwater- 
power people. And the breathing se- 
cret is to position the scuba regulator 
at or slightly below the level of the 
lungs. With the regulator higher, ex- 
tra, exhausting work is needed to get 
air into the pedaler’s lungs. 

Says Poole: “The Squid’s hull was 
built with systems integrated into it. 
This time I figured the maximum pow- 
er available at 0.5 horsepower and in- 
tegrated everything around that.” The 
result is a 10-foot-long machine of sin- 
gular design and function. 


Sub with a twist 


Subdue has the now-traditional 
fiberglass/foam/fiberglass body, but 
with a twist. The inside has been 
sculpted to reduce weight, and ribs 
have been added only in stress areas. 
This minimizes ballast needs and 
helps reduce size. The drag from the 
fins, dive planes, and rudders is re- 
duced by extending them from inside 
the body only when needed. But where 
Subdue truly shines is in its propul- 
sion mechanism. At the Naval Acade- 
mys cavernous model shop, the just- 
finished body is lying belly up, as pale 
as a plucked chicken. Poole points out 
several features, including some de- 
tails at the rear: a vertical, rectangular 
empty chamber with strengthening 
members and peculiar openings. 

Then he and model-maker Boyer lift 
a 40-pound boxlike metal affair from a 
bench and neatly drop it into the empty 
chamber. Upside down, the mechanism 
is as exposed as an overturned horse- 
shoe crab. And as interesting. 

Nestled inside on metal “spiders” 
that are turned by gearing attached to 
standard bicycle pedals are two paral- 
lel sets of six paddle blades each. The 
apparatus is called a radially extend- 
ed linear impeller propulsion (RELIP) 
mechanism. A two-to-one gear ratio 
between pedal and wheel provides the 
70 rpm or so needed for ample thrust. 

Poole explains that the paddles, four 
inches wide by nine inches long, are 
guided by cams in a perfect circle of 
travel. The paddles lie end to end except 
when eccentric cams at the start of the 
down stroke forces each in turn to an 
upright position. In such a posture, the 
paddle can grab a chunk of water, kick 
it backward, and then “lie back down” 

to reduce drag in the flooded chamber. 


According to Poole, the RELIP has 
advantages. It is symmetrical and 
gives no side-to-side torque. Down- 
ward torque is compensated for by set- 
ting the shaft slightly below the cen- 
terline. And it’s a snap to remove the 
entire mechanism for servicing. The 
only drawback is the somewhat com- 
plicated device in it. 

Says Poole of his strokes of genius: “I 
figured we needed a quantum leap. 
Innovation brings risk, and that’s why 
we're all doing this in the first place. 
Besides, it kicks some water.” 


The five-knot solution 


It turns out that Poole has a few 
more thoughts on the subject he has 
studied with such considerable intensi- 
ty. These are the results in part of his 
natural bent and in part of students 
asking him, “How do you make a pro- 
peller? What size? How big are the 
controls? And how do you design a hu- 
man-powered submarine?” 

Out of Poole’s research have come 
recommendations for what he calls the 
five-knot solution to the challenge of 
human-powered submarines, a chal- 
lenge akin to the 20-foot pole vault or 
the four-minute mile. Poole calls for: 

¢A minimum-sized streamlined hull 
with a low drag coefficient and no more 
than 70 square feet of surface area. 

No exterior dive planes, rudder 
planes, or other “eruptions.” 

eA half-inch-thick coat of “dolphin- 
skin”-type compressible plastic. 

e About 0.6 hp at 95 percent efficiency. 

eA stroker pedaling at 75 rpm push- 
ing 50 pounds of force each time on an 
eight-inch crank. 

“] think of five knots as the asymp- 
totic speed for subs, like the 20-knot 
challenge for human-powered surface 
vehicles on water,” says Poole. 

Whatever the outcome, with the 
technical wizardry, physical demands, 
and speeds reaching for the five-knot 
solution or better, this human-pow- 
ered competition may be achieving 
cult status. And next time, who knows? 
But Poole throws out a thought full of 
promise, possibilities, and challenge: 

“If I were to do Cal Gongwer’s Knuck- 
le Ball,” he says, “I'd mate it with Ted 
Haselton’s propeller. Then you'd see 
some real kickin’.” 

The race course is in water six to 
seven meters (about 20 to 23 feet) deep 
in the Atlantic Ocean, several hundred 
yards off Singer Island, Fla. Fol- 
lowing 100-meter time trials, there are 
four rounds culminating in the final 
race. Contestants race twice around an 
oval course for a total distance of 800 
meters (about 2,625 feet). Predicted 
speeds range from two to about seven 
knots. 
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Benthos, FAU Top 
Sub Races 


Benthos’ Subasaurus sur- 
passed 33 other human-powered 
submarines to win the overall per- 
formance prize in the 2nd Interna- 
tional Submarine Races held off 
Singer Island, Florida. Voting was 
based on three equally weighted 
categories: speed, innovation, and 
cost effectiveness. 

Florida Atlantic University’s 
U-Boat finished second overall and 
triumphed in the head-to-head 
elimination races—finishing the 
800-meter final race in 7:50 sec- 
onds, only 16 seconds ahead of 
Subasaurus. The victory also 
earned FAU the first prize in the 
speed category. The FAU boat had 
earlier recorded a world record 
speed for human-powered subs of 
4.71 knots. 

Imagineering’s Team Effort 
won prizes for innovation and best 
launch and recovery system. Other 
winners were the University of 

California, Santa Barbara, the Love 
Missile, for cost effectiveness; 
Batelle-Columbus, Spirit of Colum- 
bus, for the Best Use of Composite 
Materials; Fab-Rite, Inc., C-SCAN, 
for sportsmanship and intestinal 
fortitude; Massachusetts Institute 
of Technology, Sea Beaver, for 
engineering excellence and the 
most effective propulsion system; 
and Stephen Barton, a 16-year old 
entrant from Spring Hill, Florida, 
for most innovative student design. 
“Both Benthos and FAU 
designed imaginative and well- 
crafted subs,” said H.A. (Hap) 
Perry, president of the H.A. Perry 
Foundation. “The final race was 
just as close as we expected. The 
idea behind the competition is to 
challenge people to develop innova- 
tive undersea technology, and this 
year teams from all over North 
American and Europe did just that. 
We're expecting even more interna- 
tional competition in the 1993 
‘ races.” f 
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CANADA NOW CERTIFIES 
DIVERS AND SUB PILOTS 


After many years of “proposed legislation,” the Canadian 
Government will now issue offshore diving and submarine 
Piloting certification. Qualified Canadians can now apply to 
be certified for air, mixed gas or saturation diving. Sub- 
marine pilots can be certified as a pilot or a supervisor. 

For more information, contact Dr. Jan Merta, Chief Inspector of 
Diving, Canada Oil & Gas Lands Administration, Energy, Mines 


and Resources, Canada, 355 River Road, Ottawa Guin 
KIA 0E4. 7 Ontario, Canada 


TAYLOR COMMERCIAL SUBMARINE MANUFACTURING COMPANY, INC. 


9 
1004 HARRISON AVE sTE 702 
ARLINGTON, TEXAS 7601} 
PHONE (817) 548-5619 
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ONE HALF FATHOM 

ATTN: MR. CHARLES SIMPSON 
P.O. BOX 52923 

HOUSTON. TX 77052 AUGUST 24, 1991 


DEAR SIR: 


PLEASE FIND OUR CHECK FOR TWENTY DOLLARS, WE WOULD LIKE TO 
BE INCLUDED ON YOUR MAILING LIST FOR YOUR ONE HALF FATHOM MAGAZINE. 


WE HAVE ALSO ENCLOSED A FLIER ON TWO OF OUR PRODUCTS: 
1. A RECREATIONAL PRESSURE AMBIENT SUBMARINE ONE OR TWO 


. 


2, A SEARCH, RESCUR AND RECOVERY ONE ATOMSPHERE SUBMARINE. 


WE HAVE BEEN BUILDING SUBMARINES SINCE 1965, WE DID NOT SELL 
THEM ON THE MARKET UNTIL 1980. SINCE 1980, WE HAVE SOLD 754 UNITS. 
WE HAVE REBUILT SEVERAL KITTRIDGE, THE SPORTSMAN 500, A PERRY, ETC. 
HOWEVER AS YOU KNOW SUBMARINES ARE JUST BECOMMING POPULAR IN THE 
U.S.A. BECAUSE OF THE LIMITED MARKET IN 1985, WE BEGAN BUILDING AND 
TESTING THE XC-600. WE WANTED A SUBMARINE WHICH WOULD WORK IN 
TOTALLY BLACK WATER. WATER OVER 500 FEET DEEP; AND SUPER COLD WATER. 
TO RECOVER DROWING VICTIMS. 
WITH THE 15,000 PLUS DIVE TEAMS, STATE, COUNTY, 
WE WANTED TO APPEAL TO THIS MARKET. 
PARAMETERS: 
1. ITS COST HAD TO BE UNDER $50,000 FITTED ouT 
2. IT HAD TO BE CAPABLE OF BEING MASS MANUFACTURED. 
?. IT HAD TO BE LIGHT ENOUGH TO BE LAUNCHED BY A RAPID LAUNCH 
TRAILER OVER ROUGH GROUND, OFF THE END OF A PIER, OR BREAKWALL. 
4. IT HAD TO HAVE A DEPTH CAPACITY OF 600FT. WITH A CRUSH 
SAFETY FACTOR OF 2,400 FT 4 TO 1 
A RANGE OF 60 miles 
LIFE SUPPORT OF 24 hours. 
A ZERO GRAVITY 7 FUNCTION MECHANICAL ARM 
- A SIDE SCAN CAPABLE OF OPERATING TO A MAX OF 500 FT ALL 
AROUND AND UP AND DOWN FOR A TARGET THE SIZE OF A BODY, OR UP 
TO 8,000 ft. FOR SOMETHING THE SIZE OF A LARGE SHIP, IT MUST OP 
ERATE BELOW THERMO-CLINES, PLANKTON ETC. 
ANYWAY WE FINALLY MET THESE PARAMETERS IN OCTOBER 1990. 
ANYWAY KEEP UP THE GOOD WORK, 


SUBMARINES Sopot 


CITIES AND PRIVATE 
IT HAD TO MEET THE FOLLOWING 
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Search, Rescue, Recovery, 
Passenger carrying , Recrea-- 
tional, 5 models, depth range: 
190-600 ft price from $6,000 - 
to $8,000.Deep Sea Submersi- 
ble. Pilot training. Taylor Com- 
mercial Submarine Manufac- 
turing, Co, 1004 Harrison 
Ave., 302 Arlington, TX 76011. 
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WE WANTED TO MARKET THIS VEHICLE INLAND. 


Undersea Vehicles Directory 
To Be Published by DS Oceans 

Regarded by many as the “bible of ROV and submers, 
ible statistics, the Undersea Vehicles Directory Serieg 
published by the late Frank Busby will begin Publication 
again soon under a new flag. Rights to publish the direc. 
tory were purchased recently by DS Oceans Ltd. in Dun- 


kirk, Maryland. 
Principles Tom Dettweiler and Mike Serafin told Seq 


Technology a new Directory of Undersea Tools & 
Equipment is underway, which will include the accesso- 
ries used with the vehicles. Both men are established 
ocean engineers with years of field experience with a wide 
variety of undersea vehicles. 9 

Also in the works is the update edition of Busby’s last 
directory. The firm is asking all manufacturers of vehicles 
and equipment for undersea use to contact them with 
updated information for future editions. Dettweiler and 
Serafin will be contacting manufacturers directly as well. 

A limited quantity of Busby’s Undersea Vehicles 
Directory 1990-91 is available from DS Oceans, P.O. 
Box 1120, Dunkirk, MD 20754; (301) 855-0559 (phone 
and fax). The company has signed an agreement with the 
Marine Technology Society’s ROV Committee to donate 
$5 from the sale of each directory tothe“R. Frank Busby 
Student Paper Competition,” established by the commit- 
tee to honor the best student paper entries at the annual 
ROV conference. 


SOVIET PISCES 
HITS BOTTOM 


Soviet scientists have reached the 
bottom of Lake Baikal, the deep- 
est lake in the world. A Pisces 
submersible owned and oper- 
ated by the Institute of Oceanol- 
ogy dove to 1,637 meters (5,369 
ft) and reached the bottom of the 
lake which was mostly mud and 
iron nodules. The only life they 
found was crayfish. Water tem- 
perature at this depth was 3.5°C 
(38.3°F). 


DEEP FLIGHT 
TRIALS NEAR 


According to correspondence 
directed to the DSPA, the first of 
the Graham Hawkes-designed 
Deep Flight manned submers- 
ibles will soon be ready for trials. 
Initial dives are scheduled for 
Monterey Bay, followed by 
deeper trials off the Bahamas. 
National Geographic will film at 
both locations. 


/ 


Firm Sees Gold in 
Vehicles That Ride 


Beneath the Waves 
By MARTHA GROVES 22407 Was 


TIMES STALE WRITER 3B Van, 7 


SAN LEANDRO, Calif.—Graham 
Hawkes finds it tough to fathom why we 
spend billions of dollars to explore far- 
away planets when another fascinating 
frontier exists right here on Earth, where 
gold and gems, unknown species and 
perhaps medical miracles wait to be dis- 
covered less than seven miles away. 

“The ocean is 37,000 feet deep, but we've 
seen only to 150 feet,” says Hawkes, vico 
chairman of Deep Ocean Mngineering, a 
San Leandro company that made the 
underwater camera system that last month 
discovered what appears to be the legend-: 
ary “Lost Patrol” of the Bermuda Triangic. 

‘Thousands more such treasures lurk in 
the depths, weil below the murky places 
photographed by the likes of Jacques 
Cousteau and other celebrity explorers, Yct 
the dearth of sophisticated equipment to 
plumb the vast seas, Hawkes says,‘ limits 
“access to two-thirds of this planet we call 
home.” ; 

Deep Ocean thus hopes to be in the 
vanguard when the anticipated “gold rush” 

‘in underwater exploration materializes, 
propelled by publicity in recent years about 
the discoveries of the Titanic and trea- 
sure-laden shipwrecks. " 

From its modest 19-employee plant cast 
across the bay from San Francisco, Deep 
Ocean has emerged as a leader in the small 
but growing ficld of supplying equipment 
to undersea explorers, researchers and 

salvors. Its largest rival—among about 20 
companies worldwide—is Benthos in N orth 
Falmouth, Mass., which developed imaging 
systems that helped locate the Titanic and 
vehicles used in filming ‘The Abyss,” a 
futuristic underwater tale. 

Founded in 1982, privately owned Deep 
Ocean has sold 205 smalil, metal-framed 
Phantom ROVs (remotely operated vehi- 
cles) to law and drug enforcement agen- 
cies, research centers, fisheries, military 
operations, nuclear plant operators and 
others.-The devices can be fitted with 
robotic parts so they can make repairs or do 
welding. , 

In the Persian Gulf, Deep Ocean equip- 

ment is helping to detect and 
detonate mines. Occasionally, cus- 
tomers have found uses for the- 
Vehicles that the company never 
dreamed of, like the fisherman in 
Alaska who bought one to help him: 


figure out where to put his crab 
pots, 

Co-founder Hawkes, who grew 
up in London, had a “passion for: 
aircraft” as a boy and dreamed of 
designing planes. Asa young man, 
he worked on submarine projects 
for a large defense contractor. 

Al the time, the “commercial 
inderwater industry was so back- 
vard it was a joke,” said Hawkes, ' 
43. “It was a new industry in its 
infancy, so I hopped into it, I saw 
lots of opportunities to do neat 
Stuff.” ; 

With very little money, he and. 
three colleagues, working out of a 
“derelict cottage” in England, built 
a Wasp, a revolutionary diving suit 


that looked as if it could have 


bubbled up from the pages of Jules 
vetoes 20,000 Leagues Under the 
ea.” 

fle moved to the Bay Arca 11 
years ago and, with famed ocea- 
nographer Sylvia Earle, started 
Deep Ocean to build large sub- 
mersibles for offshore oil explora- 
tion and production. 

When energy prices collapsed in 
the mid-1980s, the focus shifted to 
smaller, less costly vehicles that 
could aid a variety of users. Police 
departments use them to locate: 
weapons and bodies. The Coast 
Guard scans ship hulls to look for 
drugs. Nuclear plant operators 
send them into water-filled reac- 
tors to look for lost objects and 
cracks. d 

Deep Ocean, which gets funding 
from a variety of investors, includ- 
ing Weeden & Co. in New York, 
also has developed the Deep Rover,! 
a one-man submersible featured in 
National Geographic's “Explorer”. 
series. Be 

And for the past two years, a 
team of volunteers has been scur- 
rying to build what Hawkes calls 
the world’s first underwater air- 
craft. He designed the winged 
‘Deep Flight vehicle to propel a 
person through the water at 14 
knots, up to 10 times faster than 
existing submersibles. National 
Geographic, TV New Zealand and 
IMAX films have provided grants. 

The volunteers are making two 
such vehicles, one for Hawkes and 
one for Earle, a world-renowned 
diver who has logged more than 
|5,000 hours underwater and who. 
,last year was appointed chief sci- 
:entist at the National Oceanic and 
Atmospheric Administration. . 

In 1989, Deep Ocean and some: 
New York investors formed a joint 
venture, Scientific Search Project," 


Sse 


to build and operate a towed sonar 
camera system to locate and sal- 
:vage shipwrecks. Karly last month, 
as the group’s high-tech salvage 
ship, Deep See, was searching for 
Spanish galleons 10 miles north- 
,€ast of Ft. Lauderdale, Fla, in a 
corner of the mysterious Bermuda 
Triangle, the cameras picked out 
five eerie Shapes at a depth of 600 
feet. rs 

_ The shapes turned out to be 
Just come in for a landing. Deep See 
crew members were able to match 
Some numbers with those of five 
Navy aircraft that vanished in late 
1945 ona training flight. 


A U.S. district judge - granted 
Scientific Search Project tempo- 
ary possession of the planes, but 
the company has since been nego- 
tiating with the Navy over the 
rights. : 

In six months of searching, the 
Deep See treasure hunters found: 
no gold but did locate the wrecks of 
114 ships and planes. Their experi- 
ence demonstrates the hit-or-miss 
quality of underwater exploration 
but also shows how much potential 
exists, Hawkes said. 


“Just about everything lost in 
the ocean will be recovered in the 
next 15 years,” he added. 

Hawkes and Phil Ballou, Deep 

's president, bemoan the lack 
of financial support in the United 
States for companies developing 
deep-water exploration « devices ca- 
Pable of going at a faster-than- 
.Snail’s pace. 
The Japanese, for example, have 
“developed submersibles that can 
80 to 20,000 feet, but they are slow 
and ponderous. Deep Ocean’s goal 
is to build lightweight, agile ma- 
chines that can zip through the 
water. 

At $3 million and holding, Deep 
Ocean’s annual sales have been flat 
for the past few years, according to. 
Ballou, who holds a Ph.D. in music 
composition from UG Berkeley and. 
built music synthesizers before 
‘signing on with Deep Ocean. The 
[profit margin on the ROVs, for 
‘ which customers pay an average of 

| $55,000, is about 40%, and the 
company is basically breaking 
even. (Benthos, with a much larger 
product line, has annual sales of $8 
million to $10 million.) The bot- 
| tom-line results don’t attract many 
investors, but Ballou and Hawkes 
hope that will change. ; 

“In 10 years’ time, there will be a. 
tremendous boom in the ocean,” 
Hawkes said. “People will wonder 
why we're not there. The Lost 
Patrol is just a start.” 


The Taurus submarine was originally built in Canada by the 
international submarine builders Hyco Limited, for the offshore 
and military subsea industries. Recently purchased and refitted 
by SILVERCREST LTD, this submarine now has the added advantage 
of being extremely attractive for underwater tourism. 


The submarine is presently available for long or short term 
charter, with or without crew. Ideal for start up operations, 
marketing and feasibility studies in underwater tourism, prior 
to the purchase or arrival of a larger submarine. 


The TAURUS submarine offers an operational working depth to 1000 
feet ( if required ), with a spacious and a comfortable seating 
arrangement for seven passengers. The submarine has low 
maintenance costs, and can be easily serviced each day, owing to 
the in water battery charging, and air charging facilities. 


TAURUS Specifications : 


34ft. 


Length 
13£t. 


Beam 


Height 12ft. 
Weight 25 tons. 
Depth 1000ft. 
Crew One. 
Passengers Seven. 


96 hours per person. 

Ten one hour dives per day. 
Lloyds of London. 

ABS. 


Life Support 
Battery Capacity 
Insurance 

Certification 


For additional information concerning the TAURUS submarine, anc 
to discuss your specific requirement, please contact 


SILVERCREST LTD. 
Tel. England (44) 285.76620. 


Fax. England (44) 285.76620. 
Local Tel. 0285.76620. 


Well the Atlantis fleet is now larger by two submarines. We have completed the construction 

the Atlantis 9 and the Adants 10 in Evererz, Washington, and the last submersible (TS-10) oes 

anion io Honus Hawaii on July 9, 1991 from Everett, and should arrive in Honolulu on 
y 4, : 


The Adams 4 and the Atiantis 9 have been diving together on the same dive site i Honol 
for about 2 weeks now, and this marks the first time passengers aboard one Serie ae 
been able to wave Ercetings to the passengers in another submarine as they pass each other 
during passenger carrying operations. Apparently this is a big hit in Hawaii. 


Dassenger transfer vessel will be used to ferry the passen 
As with all other Atlantis sites a third vessel will remain with the pen ee tale ub. 
used 8 track the sub and to communicate with the sub. 


All in all this should be a interesting operation i i i 
Sepeember or early Ocapber of ths year Cove Ets up and running late in 
One note to you : 


For your readers and collectors that did not send covers to Everett and who would ike covers 
processed for the new Atlantis 4 location in Maui, you may send them to the following sane 


= 


..ONE HALF FATHOM. 


LEISURE COMPLEX combines ail of 


The UNDERWATER that will allow up to sixty adventurers w 


diving passengers who Or ‘viere the crew are able to manoeuvre the complex over the seabed, conn 
and equipment, and dive or surface as DECeEEArY. 


all the main operations 
complex reliabilit 
operating costs, the abiliry to operate safely in areas of weather i 
tn can opera indepen f sutce or ha based faces if ecesay. be OT eer 
GRE COMPLEX is no 


lease purcha 
UNDERWATER LEISURE COMPLEX is available for sale, or perhaps a leas 
Drigenes Financing may be svailable qualified operators subject to fuprre discussions. aid 
investor who does not wish to be directly involved with operating the complex, an operation 
mamagemens contract could be arranged. 

Please contact me so discuss this in greater detail, to receive additional informatic 


exciting opporumity : : 
‘and to arrange a visit 0 the complex. I look forward w speaking with you. 


‘Yours faithfully, 


Alaw Whitfield 
_ SILVERCREST OFFSHORE LTD 
Alan Whitfield. 


6. London Road, Stroud, Glos, Engiand, GL5 2AA_ 
tek (44) 458 764251 fax: (44) 458 752916 
Auantis Submarines Hawaii, LP. 
505 Front Street, Suite 234 
96761 
Phone (808) 667 - 6604 
Fax (808) 661 - 1210 
The new Atlantis crew lineup in Maui is as follows : 
Tony Beaumont General 
Se ee 
ma i and Training Supervi 
Jim Walsh Senior Pilot reeset hy aeoad 
Brian On Pilot 
Chad Wylie Pilot 
i Co-Pilot 
Pam Myers Co-Pilot (former Maria I Pilot in Saipan) 


There have been other Atlantis operations crew transfer into Maui from other Atlantis i 
some new personnel hires for this location, but I am not absolutely positive who they ape 
moment. My apologies to these folks, and I will get your names from John Goolsby and v 
include you in the next leer 


With regards to what is new up here in Vancouver, I have a few information items for you t 
time, First of all we are now i With the construction of another new submersible, : 
Atlantis 11. The TS-1] hull has been under construction for some time now up here in Cana. 
of this year. T 
ton 


Atlantis Submarines International, Inc, here in Vancouver will be moving it's offices 

location by the end of this year. We have purchased a building not too far away fron, 
Present location, but the new premises will give us more, much needed here at the he 
office. This move plus the construction of the TS-11, plus the annual ions Manag. 
seminar ( held in November this year in Vancouver) should prove to be very interesting arccy 
ides oy on 00 Bot bere Foes ws too much forthe Balance of the year you will have so 
There are also other new submersible builds and new designs in the works here, but nothi 
has been determined to the point that 1 can comment at the present time. Besides | have to gs 


-16- ASI - Vancouver 


Sa TAs 


Enterprise Submarine Ltd. 


Re: Sale of the LG250 Submarine Enterprise 
Dear Sir, 


J am writing to you regarding the sale of our our tourist submarine, the Enterprise. Enclosed is a 
brochure which delineates the Enterprises’ specifications and operating history. 


The Enterprise has been operating in Bermuda since her commission in 1988. The submarine has 
completed more than 820 commercial dives since the inception of operations, and over the last three 
seasons not a single dive has been lost due to mechanical problems. 


The submarine’s owner, the Hon. Harry W. Soares, is currently a Cabinet Minister in the Bermuda 
Government, and his responsibilities there make it difficult for him to find the time to manage the 
submarine operation. As a consequence, the Enterprise is available for sale. The asking price for the 
submarine and all support equipment is US$2.25 million, and Mr. Soares is willing to provide 
substantial financing for a qualified buyer. In addition, experienced key members of the present staff 
are willing to assist the new owner in the establishment of operations. 


Enterprise's reliability has been proven, and she is immediately available with substantial financing 
ata very reasonable cost. For these reasons alone, purchasing the vessel almost completely mitigates 
the risk associated with the acquisition of a new tourist submarine. 


1 do hope you will seriously consider this opportunity to purchase the Enzerprise. Remember, she is 
currently diving commercially, and you will be most welcome in Bermuda to inspect her under actual 
operating conditions. I invite you to contact me personally at any time at one of the numbers below. 
I would be pleased to answer any questions you may have and to make arrangements for experiencing 


the Enuerprise. Andrew Lath 

Yours Sincerely, Vice President 
Enterprise Submarine Ltd. 

ROLLERS P.O. Box Wk 658, 

Vice President Warwick WK BX, 

Enterprise Submarine Ltd. Rarmado 


» Home Tel: (809) 293-0321 


Enterprise Technical Specifications 


General Specifications Water Ballast System 
Certification [ABS +At Forward Trim Tanks © :2x 1984 bs 
Passengers 44" Aft Tam Tanks, 12x 1984 bs 
Crew 12-3 Variable Baliast 17936 bs 
Length 1640" 
Beam AST Air System 
— ary Main Storage Port 17000 cu f° 
: Reserve Storage Sitd =: 7000 cu f° 
Deca Stores Buoyancy ColarVol :S30008 
fowarstinaes AXIS 
x 
Verical Thusters- :4xSHP —>_Life Sepport 
mE ee Mission Tere :Bhous 
A Emergency Reserve 72 hours 
Dynamic Characteristics Main *1S0L° 
Forward Speed: Reserve Oxygen 7 SS0L° 
Ua Vora Speed 5 mos ig beste Sodesorb 
742,650 BTU 
Max. Laveral Speed :0.5knots Ax Concho : 
Max. Reverse Speed = 0.5 knots Dehumsttying 265 behow 
Rate of Rotation 5° per sec. Odour Removal : Pref 
Towing Speed 3.0 knots Cabin Change Rate ©: 46 per hour 
* gt 3000 psi 
Battery System © addition of 2 seats possible 
120V +2055 Amo hrs + currently 200' but can be certiied for 
24V Seo Aron 250 operating depth 
24 V Emarpency 800 Amp hrs 
Charging Time 8-10 hours 
Exdurance 28 hes min. 


MANNED 
SUBMERSIBLE 
FOR SALE 


PERRY PC1204 
3-Man 1000’ Depth 


Observation/Work Submersible 


Subsea Workboats 
(Tel) 206-767-7100 (Fax) 206-762-2023 


© THE SUBMARINE 


E nterprise. an LG 250 tourist 
submarine. was built to wanspon up to 
50 passengers and crew on sight seeing 
expeditions far below the water's sur- 
face. A contemporary, streamlined. all 
electric vehicle. this ABS classified 
submersible envelopes her passengers 
in air- conditioned luxury, providing 
first class accommodations and ex- 
traordinary comfort and safety for both 
passengers and crew. 

Designed for low maintenance and 
autonomous operation of up to 8 hours, 
the Enterprise boasts ample head room, 
fore and aft hemispherical sector win- 
dows and large diameter viewports. 


© HISTORY 


Enterprise was built in 1988 by Fluid 
Energy of Scotland for Looking Glass 
Cruises. Bermuda Imported to Bermuda 
in June of 1988. the vessel's first com- 
mercial diving season was Sepeember 
through December of that year, and her 
second season was April through Sep- 


© CERTIFICATION 


The Enterprise is and has been classi- 
fied «Al Manned Submersible by the 
American Bureau of Shipping since its 
operational incepuon in 1988. Most re- 
cemtly the Emerprise underwent its Spe- 
Cial Periodica) (3 year) survey on the 
22nd of March. 1991. 

The American Bureau of Shipping 
is the premper certifying authority for 
sabmersibies, and over | 5 million tour- 
ists have been carned on ABS classified 
eubmarines without a single serious 
injary or fatality. 
© SIGNIFICANT 

MODIFICATIONS 


The Emerprise’s superior record of reli- 

ability is essentially predicated on a 

pumber of wl] conceived and thor- 

oughly implemented modifications. 

These include: 

© increased the size of the water ballast 
check vaives to mmprove ballast 
transfer time. 

Replaced original motor controller 
system with an improved design ai a 
cost of over US$50.000. 


© Installation of a free flooding water 
ballasting system which allows water 
to be transferred in any direction in- 
dependently of the ballast pump. 

e Replaced air ballast ball valves with 
peedie valves for improved contro}. 

© Replaced aluminum hull stop cabinet 
Panels with piexigiass to improve ac- 
Cessibility/visibility of valves. 
© installed ballast tank gauge system 
combining bar graphs with digital 
ee acti ae 
+ Installed new integrated internal 
communications sysiem o 


VIKING LONGSHIPS FOUND 


Divers belonging to the Scandinavian Viking Explorers 
Group have uncovered the wreck of a 12-century vessel 
about a mile off Sweden's Falsterbo peninsula (south of 
Malm6) embedded in fine, white sand. The ship’s timbers 
are very well preserved. Already they have found stone- 
ware in the bottom of the ship. 

The wreck is one of many that have been discovered in what 
is described as “an underwater Valhalla” off the southern 
coast of Sweden. The site has been kept secret until now 
because of fears that amateur divers would loot the wrecks. 
The archaeological diving that is taking place is more for 
learning about the Scandinavian ancestors. Divers are not 
expecting to find treasure chests full of gold or silver. 
Many ships have gone down in this area over the course of 
history. Records in the Malmo Maritime Museum list at 
least 600 vessels from the late Viking age to modern times 
that have sank in the area. Of course, earlier shipwrecks 
were unrecorded. For this reason, the area is known as 
Sweden’s “Bermuda Triangle.” 


Death Of Weather Satellite 


ome time in 1993, the only U.S: satel- 

lite providing meteorologists with data 

needed to reliably forecast hurricanes, 
tornadoes and floods will wobble out of 
orbit and stop sending its signals back to 
Earth. 


The GOES satellite has been providing 
such vital information since its launch in 
1984. 

NASA, however, will be unable to launch 
a replacement satellite (GOES-NEXT) 
before the operating one shuts down, 
according to reports by the Government 
Accounting Office (GAO). 

In its recent report at a government 
hearing, GAO says NASA has ‘“‘misman- 
aged”’ the program. # 

GAO also accused the space agency’s 
supplier of such satellites — formerly the 
Ford Aerospace Corp. and now part of 
Loral Corp. — of ‘poor performance”’ and 
“unexpectedly complex design” flaws. 

All of this has contributed to NASA’s 
inability to place GOES-NEXT in orbit prior 
to the 1998 deadline, according to the GAO. 

The result will be lack of vital meteorol- 
ogical data needed to. forecast weather 
conditions throughout. the Caribbean and the. 
United States. 


GOLD IN LAKE ERIE 


-wheel steamer Af ; é 
Dae ac vage corporation in 160 ft. of water in Lake Erie. 
1 


lliding with a freighter 

August 20 1852 after CO 

nti aL he ee of more than 300 people. It Mars 
ing asa casino at the time and it1s thought to co g 


ji million. Sitting on top of 
and silver coins worth up to $60 ee ieee 


i t 
tic ig a 19*"century experimen 
ae that sank during an 1843 attempt to find sane 
It was designed and built by inventor Lodner Phillips. 


i uld be a real find for underwater historians. 
Nee to press reports the Atlantic was soe ee Bee 
Dive in June 1989, but the firm waited to secure ee 
before announcing the find. Mar Dive’s president, : ee 
Edward Morgan, said the vesselisin good shape. //00T- 
knobs are still on the doors. The paddle-wheels are just 
stunning. They’re the size of 3-story buildings. 


lantic has been found by Mar 


Atlantic Salvage Delayed 
By Cari Boyer 


ebate continues Over Salvage of 
Atlantic, a 19th-century sidewheel 


steamer, and a rare submarine (U/USA, 
Sept. 91) that sank trying to find it off Long 
Point in Lake Erie. : 

Steve Morgan, president of Mar-Dive Salvage 
Corp., Los Angeles, says Canadian officials are 
opposing the salvage. 

“Our attorneys in Toronto are talking with 
Canadian officials,” says Morgan. “‘It’s their 
position that we need a permit to dive the wreck 
and we have not applied for one.”’ 

Mar-Dive owns salvage rights to the Atlantic 
as well as the submarine, according to a July 11 
ruling of a California Admiralty Court Judge. 
“We also want to abide by the Treaty of 1908.” 
Oe Morgan, “and we want Canada to do so as 
well. 

That treaty, signed by the U.S., Britain, Ire- 
land and Canada, gives salvage rights to owners 
of shipwrecks in the Great Lakes. 

Attempts to raise artifacts, an estimated $60 
million in gold and silver coins and the 17th- 
century sub, were slated to begin this summer 
Morgan says Mar-Dive hopes to begin work soon. 


Zee 


Seahawk Finds Gold Bar, 


By Louise Sweeney 


CaS Se ee 
S the treasure season opened 
again in late May, Seahawk 
Deep Ocean Technology 

(SDOT) returned to its still- 
unnamed wreck in the Dry Tortu- 
gas, and came up almost at once 
with a gold bar. 50 silver coins. 
over 100 pearis, 10 intact clay olive 
jars and several ceramic vessels. 


John Morris, SDOT’s president, 
announced the find. The wreck. 
according to Seahawk ‘‘the first 
colonial Spanish shipwreck ever 
found in deep water.” is 60 miles 
southwest of Key West, 1,500 feet 
deep in international waters. 


The newly-found gold bar is 21% 
karat gold, 453 inches long, and has 
identical markings to gold bars 
recovered from the ship last 
summer, and to markings on sev- 
eral bars recovered from La Senora 
de Atocha, found by treasure hunter 
Mel Fisher in 1985. The bars and 
the coin dates suggest that both 
wrecks were part of the Spanish 
fleet that was destroyed by a hurri- 
cane in 1622. 


Wreck finder/researcher Robert 
Marx and Seahawk’s Greg Stemm 
searched archives in Spain last fall 
for further clues to the identifica- 
tion to the Tortugas wreck, but are 
not yet ready to announce a name. 


“They’re almost 95 percent sure 
— it’s within three or four different 
ships, but they can’t announce it 
until they’re 100 percent sure,’ says 
Rick Dickinson of Kober Financial 
Corp. in Tampa, which handles Sea- 
hawk’s NASDAQ-listed Stock. pit 
they find a ship’s manifest listing 
numbers on the silver bars, and 
they find the bars, they have it. 
Sooner or later, they'll have brought 
up enough to name the ship.” 


Seahawk’s excavation is being 
accomplished with the underwater 
robot Merlin, launched from the 


YNDER WATER YS A." 


(AVG 1141) / ou. ¥/wo-" 


a) ne 


ore On Deep Wreck 


Ts 


Seahawk Deep Ocean Tecnnology Photo 
Markings — Symbols stamped into gold bars found on Seahawk’s 
shipwreck in the Dry Tortugas match markings on several bars from La 
Senora de Atocha sunk in 1622 and found by Mel Fisher in 1985. 


210-foot Seahawk Retriever. 
Merlin is currently working in the 
starboard midships area of the 
wreck. 

Previously recovered artifacts 
from the Dry Tortugas site have 
been appraised by John de Bry, 
president of Historical Research & 
Development Inc. of Indialantic, 
Fla., at $4,792,100. He evaluated 
three mariner’s astrolabes, 26 gold 
bars, six gold bar fragments, 726 
silver coins, a bronze bell, ceramic 
bowls, two ceramic pitchers, a plate 
and silver fork with the Papal seal, 
over 3,000 pearls, 44 intact Spanish 
olive jars, an emerald and gold 
ring, a brass religious medallion 
and two mortar and pestle sets. 
These items represent about 10 per- 
cent of the ship’s contents, Dickin- 
son says. 

The company’s careful excavation 
to preserve the ship’s archeological 
integrity adds to the value of the 
artifacts, de Bry says. The depth of 


the ship has shielded it from scat- 
tering by tides and storms. 


On hold at the moment is the 
company’s other shipwreck off St. 
Augustine. Cannons brought up 
from that wreck last summer sug- 
gested that the wreck is from the 
early 1700s. Silver coins found there 
by Robert Marx this summer indi- 
cate that the vessel may have been 
a small communications boat or 
patache from Spain’s ill-fated 1715 
fleet. 


Among homelier objects brought 
up were several cannons, copper 
cooking pots, a mill stone, numer- 
ous cannonballs, scores of lead buc- 
kles, sheets of lead and copper, 
brass buttons and pulley blocks. 


Some of the ships’ contents will be 
on exhibit in Seahawk’s Shipwreck 
and Treasure Museum in St. Peters- 
burg Beach, Fla., scheduled to open 
in the fall. 


aavlil naofl of) ous se ees 
THE WRECK OF THE ILMARINEN 


by 


Alan Whitfield 


The IImarinen was the largest 
battleship ever operated by the 
Finnish Navy. Built in 1933 at 
the Crichton-Vulcanin Shipyard 
in Turku, the vessel was 93m 
long, 17m wide and 4,000 tons. 
For eight years she operated 
from Finnish Navy bases in the 
Baltic Sea. 
On September 13'*, 1941 (a 
Saturday, not a Friday), while 
leading a convoy of fighting 
ships on an operation against 
the Russians, the [lmarinen was 
hit by two Russian mines. The 
battleship quickly turned over 
and sank within four minutes, 
taking with her 217 officers and 
crew. The Ilmarinen came to rest 
at 250 ft below the surface of the 
Baltic, 40km south of Uto Island. 
In August 1990, the wreck was 
found by a Finnish patrol craft. 
During an underwater search, 
the Ilmarinen was discovered 
half buried in the soft muddy 
bottom, upside down, with the 
bow pointing at 30° towards the 
surface. 
In June 1991, the Finnish Navy 
mounted a second underwater 
operation, in conjunction with 
the Finnish Television Corpora- 
tion, the Finnish Coast Guard 
and a civilian submarine com- 
pany, Malmari & Winberg Oy. 
The aim of that operation was 
to, survey and film the wreck, 
producing a documentary to 
commemorate the 50th anni- 
versary of the sinking of the 
Ilmarinen. 
The Navy provided the main 
support for the operation with 
three vessels on site, a diving 
team and the Kuuti [also desig- 
nated as the SM80/2—see Sub- 
Notes cover and inside cover story 
Mar/Apr 1990] 2-man submers- 
ible. The Finnish coast Guard 
provided a Sea Owl ROV anda 
team of operators. Malmari & 
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\Winberg Oy provided the Mergo 
10 (also called Sub Nicholas) 
submarine anda crew led by the 
author who is an experienced 
submersible pilot. The filming 
for TV was coordinated by 
Jarmo Ratinen, the Finnish film 
producer. 

On June 2" , the ships, equip- 
ment and personnel for the 
operation were moved from 
Hango in southern Finland to a 
Navy base on Uto Island. After 
final preparations had been 
completed, the operation then 
moved south towards the Rus- 
sian border and anchored over 
the wreck of the IJmarinen. 

The first submarine dive to the 
wreck was dramatic. Having 
located the wreck on sonar, the 
Mergo 10 descended into the 
darkness of the Baltic Sea and 
then slowly moved towards the 
massive target. Suddenly,a wall 
of steel was seen by theauthoras 
he piloted the sub towards the 
bow of the Ilmarinen. Powerful 
external lights exposed the guns 
on the forward deck, the main 
anchors and the forward flag 
staff. The atmosphere on board 
the submarine was electric as 
more of the battleship was ob- 
served and filmed. Escape 
hatches could be seen, all tightly 
shut, except for one on the star- 
board side which was open. 

In a later dive to the wreck, a 
sailor (now 78 years old) who 
escaped from this open hatch, 
rode the Mergo sub and told an 
incredible story. Trapped in the 
compartment with two other 
seamen as the Ilmarinen sank, 
he had been unable to open the 
escape hatch. After firing his 
pistol in desperationat the hatch 
mechanism, the hatch sprang 
open and the sailor was sucked 
out of the compartment in a 
large bubble of air which took 


him to the surface. An hour later 
he was rescued by another Finn- 
ish Navy warship. 
Following the series of dives to 
film the Ilmarinen, two excur- 
sions were made into the debris 
field to the east of the wreck. 
These were perhaps the most 
demanding dives in the opera- 
tion as the Mergo submarine had 
to be piloted into the old wartime 
minefield laid by the Russians. 
The area was covered with guns, 
ammunition, machinery, boots, 
helmets and gas masks — all 
‘tems that had fallen from the 
ship as she had turned upside 
down before plummeting to the 
sea floor. 

On the final day of the operation, 
the Finnish Navy laid a wreath 
onthe IJmarinen wreckand paid a 
final tribute to the unfortunate 
sailors that had perished in 1941. 
During the six-day operation, a 
total of nine dives were made to 
the Ilmarinen and the surround- 
ing debris field. Each dive pro- 
vided the film crew with unique 
pictures that has become part of 
a fascinating TV documentary 
that is being shown throughout 
Scandinavia. 


SM-80/2 is ancw 2-man submersible that has been 
built and testcd by Intemational Sub Marine Designs 
Oy/Lid. Raiso. Fintand. |: be: bees purchascd by the 
Finnish government and will be operated from the Oili 
Ilan oil recovery ship. It is depth rated to 80m and is 
currently going through post-building classification by 
DNV. It will be classed +1A1 SUB II. 
The sub will be fitted with a 3-function manipulator, 
tow light TV camera, ultrasonic NDT cquipment, bot- 
tom sampling sysicm and fluxgate compass. It will be 
used for rescarch and environmental studies at oil spill 
arcas. as weil as at outfall arcas of marine pipclincs. 
The company is currently looking for a manufacturer 
capable of starting scrial production via tcchnology 
transfer and liccnsing agrocment. According to Sub 
Marine Managing Dircctor, Juha Lehtonen, duc to the 
low price, weight,casy opcration and high performance 
of the vehicle, additional markets for the SM-80/2 will 
be found in the recreation industry (rent-a-sub) and 
government for environmental studics and proicction. 


Main features: 

LOA 3000 mmm (10 ft.) 

Weight 3000 ke (6,600 Ibs) 

Opcrational Depth ROm (263 f1) 

Crew 2 

Thrusters 3x OOO W 

Duration 8+ hours 

Emergency 72 hours, 

Price $250,000 (US) 
2205 


Will Connelly is g 
consultant on marine 
technology market- 
ing. He learned the 
ship side of ocean 
business as vice pres- 
ident of Marine 
Acoustical Services 


(later Tracor Marine), as co-founder of 


General Offshore Corp.. and as producer 
of proposals at Mar Inc.5 Mf arine Services 
Division for contract operation and scien- 
tific and technical Support of federally 
owned research vessels. 


bout three-quarters of the Earth’s 

surface is water. | state this not 
in Obedience to the convention that 
any writings having anything remotely 
to do with the oceans must so begin 
but—rather—to reassure the reader 
that condo developers still haven't 
found a big enough dredge to alter that 
Statistic. | further defy contemporary 
scientific formulation by expressing 
three-quarters in English, rather than 
metric, units. 

You may have sensed that I intend 
to shatter an icon here. Some are going 
to consider this heresy, but I now give 
you a truth that it ranks only slightly 
lower on the Tablet than the canon 
that Disneyland is much too good for 
children. It is: The design of federal 
oceanographic and technical ships is 
far too important to leave to naval 
architects and scientists. 

Navy AGORs of any vintage—the 
new AGOR-23 Thomas G. Thompson 
now undergoing sea trials provision- 
ally excepted—are good examples of 
why this is so. Or horrible examples, if 
you give weight to the oft-voiced com- 
plaints and comments about AGORs 
by scientists, engineers, and techni- 
cians who've had to sail in them. 

They are lousy work platforms. 
There’s not enough clear deck space. 


They are too big, too expensive, and” 


too few in numbers for smaller short- 
term studies/ projects. The (winches) 
(cranes) (A-frames) (etc.) are (the wrong 
kind) (the wrong size) (poorly main- 
tained) (poorly located). The laborato- 
fles are too (small) (far from the sam- 
pling stations). The crews are much 
more interested in work rules and 
overtime than work itself. 

The things that bother real-life users 
almost always have to do with the fact 


that AGORs are not designed specifi- 
cally for the job at hand, which is not 
hard to understand as these ships have 
been designed to specifications cobbled 
together by committees. 

While the ships built to such coop- 
cratively developed specifications are 
theoretically able to do all kinds of 
Ocean research work, they are unable. 
In practice. to do any job well or 
economically. 

So what's the right way to design 
research ships? 

With the exception ofaship that has 
a single, narrowly focused, and specific 
mission that it will do for as long as it 
floats (e.g., a seismic vessel). forger 
about the research jobs the ship is to 
do. , 

Adhere, instead, to Einstein’s dic- 
tum that everything should be made as 
simple as possible—but no simpler. 
Concentrate on creating a stable work 
platform equipped with ample ber- 
thing, power. and usable space and 
leave the business of configuration and 
outfitting to each project the ship 
serves because the project people know 
more about their own needs that anyone 
else. 

Three of five basic platforms with 
comparable or better speed, range, and 
seakeeping ability can be built and run 
for about the same money as it costs to 
build and run one AGOR-style ship. 
For coastal and deep ocean work, a 
usable, productive, and inexpensive 
ship able to satisfy the platform and 
hotel requirements for at least half of 
all Ocean research ( including much 
work done by AGORs) would look 
pretty much like a 185- to 200-foot 
offshore anchor handling/supply boat 
with twin screw diesel-electric propul- 


- sion, a bow thruster, accommodations 


for 32 (total crew and scientific party), 
stabilization. a full integrated naviga- 
tion system, electrical and hydraulic 
power, and fresh water hard-wired and 
piped to outlets on an afterdeck appro- 
priately reinforced and fitted to accept 
drop-on cranes, winches, davits, han- 
dling frames. and laboratory vans. 

It would have as large an interior 
multi-purpose room (usable as a lab, 
conference room, temporary extra 
berthing space) as practical without 
impairing in any way the vessel’s basic 
purpose as a mobile platform; that is to 


SP ilo 


say, illustratively, that active and pas- 
sive stabilization systems would not be 
sacrificed to make additional hull- 
internal pioject space. 

The ship would also have a moon- 
pool and an assortment of through- 
hull transducer wells that can be rigged 
without hauling the ship. 

The concept underlying a ship like 
this is that she can be rigged to do 
physical oceanography, marine biol- 
ogy, cable laying, weapons testing, 
hydrographic surveys, coring, trawling, 
water sampling, and other jobs. Many 
of these jobs she will do nearly as well 
as a specially built. single-purpose ship 
because the trick is to have a good, 
stable platform upon which to stick the 
best combination of special tools for 
the work to be done. 

Now. I began by allowing that some 
might consider it heresy not to leave 
the business of ship design to marine 
engineers, naval architects, and scient- 
ists. But I’m not finished. Here’s more: 
Since most of the ships likely to be 
designed in the future will be for fed- 
eral activities, it is time for federal 
activities to stop wasting money by 
building American Bureau of Shipping- 
class ships and having them U.S. Coast 
Guard-certificated. 

It is simply not true that building 
ships in class and operating them 
under USCG certification and inspec- 
tion are the only assurance of safe 
ship design and subsequent opera- 
tion. The National Oceanic & Atmos- 
pheric Administration’s research ships 
are not USCG-inspected. The only 
certificated and inspected research 
and technical ships in the Navy are 
those operated by the Military Sealift 
Command. These are neither safer 
nor better maintained than the ships 
of the fleet that undergo scrutiny of 
command inspections or those per- 
formed by the Supervisor of Ship- 
building or the Bureau of Inspection 
& Survey (INSURV), nor are they 
safer and better operated and main- 
tained then the Navy-owned research 
ships that are directly operated for 
the Navy by contractors. : 

There probably isn’t any ocean 
research that needs facilitating more 
than that which will provide ongoing 
assurance that the Earth’s water sur- 
face does not diminish. st; 


JULY 1991 / SEA TECHNOLOGY / 97 


Encryption Communications System 
Scrambles Diver Conversations 
For serious divers who found pri- 
vacy hard to find—even beneath the sea— 
a new throughwater communications 
system may offer some security. Helle 
Engineering Ltd. of Aberdeen, Scot- 
land, recently announced that it supp- 
lied what it claims is the world’s first 
diver throughwater communications 
system with an encryption capability. 

Helle sold the system to a navy in the 
Far East. It prevents unauthorized lis- 
tening to diver conversations by scramb- 
ling speech, using a proprietary scramb- 
ling module, while maintaining clear 
communication between divers. 

The secure diving communications 
system is based on the company’s 
standard Hellephone single sideband 
(SSB) wireless communication product, 
which is widely used by navies, marine 
scientists, police forces and professional 
scuba divers throughout the world, 
according to Helle. 

The diver can, in addition to encrypted 
speech, select either 8.0875 kHz carrier 
standard NATO frequency or 25 kHz 
carrier operation, giving additional se- 
curity against unauthorized listening. 

The encryption system is specifically 
coded in the factory with a different 
algorithm for each end user applica- 
tion, thus preventing different custo- 
mers from understanding each other’s 
communication. 

Helle designers were able to reduce 
complex circuitry of the Secure Helle- 
phone by using state-of-the-art surface- 
mount technology (SMD) resulting in 
acompact portable unit, easily mounted 
on a diver. 

Helle said the Secure Hellephone is 
a major technological step in military 
operational applications of free swim- 
ming divers, bringing a level of tech- 
nology previously available only in 
ship and submersible underwater tele- 
phones. 


))) Hand-Held GPS Receivers Could 
Global Positioning System Association 
at $1 billion over the next five years. In 
marine navigation, and recreation could 
president Stephen Colwell said that the 
Persian Gulf war—mainly from Trimbl 
articles.” Colwell added: “We are looki 


next five years.” 
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SQUND. UNDERWATER IMAGES. 


oni is a texi= 
=Solind. Underwater Images with 


book:for use by anyone-#n : 
sidescan sonar or sidescan data. The: 

ok describes. basic. and advanced: 
oe ot conventional enacyee sonar 


ek ining courses and the text fol. 
lows a sonar training course outline: AS 
aeference for sidescan. sonar. opera- 
tions;:the illustrated textis_ helpful: by? 
supplying: ground-truthed sonar. imag-i 
ery:that may be'used as a compansony 
forsgenerated data. atin EAS 

The book is also designed to be.up-; 
dated with technical supplements: as: 
more advanced equipment and em-* 
ployment techniques: are developed:- 
These supplements: will:cover topics: 
such as sonar signal: processing, 
bathymetric sonar:systems, three-di-i 
mensional sonar displays: and-deep: 


U/W ALTIMETER 

J.W. Fishers Mfg. Co. is offering its 
newly revised UA-2, an extremely accu- 
rate underwater altimeter that allows 
towed detection, survey and video 
equipment to be maintained at precise 
altitudes above the bottom, for greater 
accuracy and safety. Distance is 
checked three times a second The sys- 
tem comes complete with contro! box, 
150 foot cable (1,000 foot cable is avail- 
able) and a transducer that mounts on 
your equipment. i 

J.W. Fishers is at 65 Anthony St., 
Berkley, Massachusetts and currently 
manufactures and markets underwater 
metal detectors (pulse technology and 
magnetometers), precision U/W altime- 
ters and video systems, including 
ROVs. For more information contact 
Christopher Combs at (800) 822-4744 
or, in Massachusetts, (508) 822- 
7330. > 
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TITANIC VIDEO - 
reader wrote, ‘'l am try- 
ing to locate e for a video of the 


French expec 
Ballard’s trip 


able in VHS 
available in Society. Westgate Enter- 


raphic 
Or aeaRe made one of the French expe- 


dition, entitle J 
For information on it contact ONRS, 


Inc., Box 8005, Universal City, CA 
91608-0005. — skin Diver , 


Magellan Announces Upgrades 
For Handheld GPS Receivers 

Magellan Systems Corp., Monro- 
via, California, developers of hand- 
held global positioning system (GPS) 
receivers for land- and water-based 
professionals, recently announced the 
release of an updated version of its 
GPS NAV 1000 PRO. 

Central innovations of the new 
PRO include a 2.5-second update 
rate of the user’s position. This fea- 
ture saves considerable time in data 
collection and provides for better 
navigational accuracies in high dy- 
Namic environments, according to 
Magellan. Other improvements in- 
clude increased differential accura- 
cies. When two PROs are used in 
differential mode, they are now able 
to achieve accuracies of 3 meters 
(horizontal) and 5 meters (spherical). 

Recognizing the increasing need to 
integrate GPS information into geo- 
graphic information systems (GIS), 
Magellan has developed the ability to 
interface the PRO with other manu- 
facturers’ high-end base-station units, 
suchas Ashtech Inc.’s Ranger. Magel- 
lan said this interfacing allows con- 
venient and affordable differential 
positioning. 

Complete post-processing software 
included with the PRO also reflects 
updating by Magellan. 

Even with its innovations, Magel- 
lan said its new GPS NAV 1000 PRO 
carries the same suggested $3,750 
retail price as before. In an effort to 
keep all previous PRO customers 
abreast of changing technology, Ma- 
gellan said it has developed an up- 
grade program. 


Top $1 Billion over Next Five Years. Officials at the new 
have forecast a commercial market for hand-held receivers 
addition, potential sales of all GPS receivers for aviation 
reach more than $6 billion for the same period. GPSA } 
$40 million in hand-helds airlifted to U.S. troops during the 
e Navigation Ltd. and Magellan Corp.—were “highly prized 
ng at a market area that will explode in magnitude over the 


Kevlar Mooring Ropes Better Than N ylon, 
Replacing Steel in Tough Jobs 


C ables and ropes of Du Pont’s high- 
strength Kevlar™ aramid fiber 
are replacing steel wire for some of the 
world’s toughest mooring jobs. Five 
times as strong as steel, pound for 
pound, rope of Kevlar is only one- 
sixth the weight of steel at equal 
diameter, with lower stretch than other 
synthetic fibers. 

Two applications on opposite sides 
of the world illustrate the lightweight 
strength and extreme reliability of ropes 
of Kevlar. 

In Hawaii. lines are securing huge 
oil tankers for difficult mid-ocean off- 
loading. And in Holland. Kevlar cables 
positioned vessels laying the seabed 
foundation for the storm barrier across 
the Eastern Scheldt estuary. 

Whitehill Manufacturing Corp. (Ches- 
ter, Pennsylvania) manufactured the 
moorings for Groton Pacific, a man- 
ager of large oil tankers. The moorings 
were composed of 60 percent Kevlar 
strength member and 40 percent Du 
Pont Dacron™ polyester overjacket. 


Whitehill’s opinion is that mooring 
lines and mooring tails for tankers and 
other ships are ideal uses for rope 
made of Kevlar in wire-rope construc- 
tions. Such uses takes full advantage of 
Kevlar: High strength, light weight, 
corrosion resistance, low stretch, long 
fatigue life, weather resistance, chemi- 
cal resistance, and flexibility. They are 
€asy to splice and compatible with 
existing shipboard equipment. 

One of the largest and most difficult 
construction projects in the world was 
the construction of the storm barrier in 
Holland. Precise positioning of foun- 
dation mats for 66 concrete piers, 
weighing up to 18,000 tons each. was 
critical. The mats weighed 5,500 tons 
each and the tolerance on their posi- 
tion was 50 centimeters lateral and 10 
centimeters vertical. The project speci- 
fied cables of Kevlar for positioning 
two specially built vessels for laying the 
mats (even in high winds). In the exe- 
cution of the project the vessels were 
linked and tethered to anchor buoys 


Allied Overfinish Technology Improves 
Performance of Wet Nylon, Polyester Ropes 


proprietary marine technology— 

SeaGard™—that enables nylon 
and polyester ropes to provide the 
optimum in wet performance, accord- 
ing to the Allied Fiber Division (New 
York) of Allied-Signal Inc. Ordinary 
nylon ropes absorb water, causing a 
decrease in strength and abrasion res- 
istance. The SeaGard overfinish tends 
to close the gap between excellent dry 
performance and poor wet performance 
for nylon and polyester ropes. 

Ropes made with the new high- 
strength Caprolan 2000 nylon with 
SeaGard minimize water absorption 
and retain virtually all their “dry” 
strength. 

The new advanced performance 
A.C.E. polyester with SeaGard dem- 
onstrated high strength, low stretch, 
and low yarn-to-yarn friction. These 
durable abrasion resistant fibers offer 
the latest technology in overall per- 


formance as well as handling ease and 
flexibility. 

SeaGard products have applications 
in heavy marine, military, industrial, 
docking and anchoring, commercial 
fishing, and pleasure marine areas. 

Another product developed by Allied 
Fibers, Spectra™, has a combination of 


lightweight strength, low stretch, and . 


abrasion resistance characteristics. 
These qualities provide an optimum 
degree of performance and reliability 
in rope and cordage products for 
commercial fishing gear. Some specif- 
ics on its performance are: 

¢ Highest strength-to-weight ratio 
of any fiber 

¢ When matched for strength, it has 
the lightest weight (83 percent less than 
wire and 65 percent less than polyester) 

© Low stretch properties provide 
wire-like control 

e Easy to handle 


L2Rx 


by cables of Kevlar. Cables were manu- 
factured by Vermeire NV (Hamme, 
Belgium). The light weight of the cables 
(1/5th of steel in air and 1/15th in 
water) kept them from sagging, touch- 
ing, and harming the mats; reduced the 
time factors in ship-to-ship and ship- 
to-buoy maneuvering; and reduced the 
horsepower requirements for the vessels. 


For the project, the total length of 
the cables was 6 kilometers, with the 
longest individual unit measuring 700 
meters. They consisted of eight outer 
and six inner strands of 15,000-denier 
Kevlar rovings. Each strand and the 
complete cables were overbraided with 
abrasion resistant nylon. /st 


Drop Video Camera 


DeepSea Power & Light’s new 
FM-1000 video camera is a black- 
and-white drop camera designed to 
be lowered over the side of a boat 
to survey dive sites or inspect a 


‘boat hull. It looks out of its housing 


at a 90-degree angle and has a 
motor to rotate the camera provid- 
ing 360-degree viewing. With 50- 
meeter cable and a hand-held con- 
troller unit with monitor, it has a 
video jack and uses 12-volt current. 

The FM-1000 is $3,000 from Deep- 
Sea Power & Light, 4819 Ronson 
Court, San Diego, CA 92111. (619) 
576-1261. 


¢ Eliminates injuries endemic to wire 
rope 

¢ Long lasting because of low mois- 
ture absorption, resistance to external 
abrasion, and good flexible fatigue 
performance. 

Recommended uses of S pectra fiber 
cordage include trawl net control lines, 
on-deck net handling, netting, and 
seine net lines. The product has many 
uses other than fishing cordage. Some 
examples in the fiber form are buoy 
pendants, electromechanical cables, and 
tethers for aerospace devices. Toler- 
ance for high hydrostatic pressures 
make the material attractive for deep- 
diving submersibles and especially for 
sonar domes. Since there is no signifi- 
cant RF energy loss, it is ideal for 
radomes. /st/ 


Spinning southwest 


A look at the movement 


of Gulf Stream eddies 


nd, asa result, 


by Greg Walsh 
ve to the west 


hasing Gulf Stream eddies is a 
( favorite navigational pastime, 

practiced by both recreational 
and professional mariners. Predict- 
ing the exact location of an eddy is 
not always easy, however, since they 
tend to move in sometimes unreli- 
able patterns. Even if we can't always 
predict exactly how a particular eddy 
is going to behave, we do know a few 


their north-south axis a 
have a tendency to mo 


and south. ; 
Entrainment 


The most common examples of 
eddies demonstrating movement to 
the east take place within the imme- 
diate boundaries of the main body of 
the stream. It is not hard to visualize 
that the Gulf Stream drags water along 
on both sides of its main body. This 


Warm eddies have rotational circula- 
tion in a clockwise direction. Cold 
eddies circulate counterclockwise. 
Both warm and cold eddies also 
have translational or trajectory MOve- 
ment after they have broken clear of 
the main body. As a general tule, 
these eddies move to the west and 
south one to three kilometers a day. 
Although there are many exceptions 


general pnnciples about eddy 
movement. 

Information about the loca- 
tion of an eddy is time-sensi- 
tive. A one-week-old chart of 
the Gulf Stream and its eddies 
would likely be in need of 
substantial updating. More up- 
to-date information about 
eddies, such as information 
broadcast by radio or radiofax, 
may be heavily averaged. More- 
over, in summer months, when 
ocean temperatures are at their 
warmest. Gulf Stream charting 
by infrared imagery is at its 
least accurate, since tempera- 
ture differentials are smallest. 

A Gulf Stream eddy is a 
runaway portion of the main | 
body of the stream, usually 
originating from a meander 
projecting either north or south 
of the stream itself. A portion 
of the circular tip of the mean- 
der may take on an inertial life 
of its own and spin away from the 
main body, capturing a ring of either 
cold or warm water with it as it makes 
its escape. For instance, a south- 
projecting meander would capture a 
core of cold water as it broke away 
and moved off to the south. Similarly, 
a north-projecting meander could 
break away from the stream and take 
a core of warmer water with it. 

Gulf Steam eddies are generally 
described as either warm-core eddies 
(warm eddies) to be found north of 
the main body of the stream, or cold- 
core eddies (cold eddies) to be found 
south of the main body of the stream. 


to this rule of thumb, the navigator 


“captured” and is carried along to the east. More water then flows in to replace t 
has been carried away and then it, too, is entrained and moved east. Sometimes eddies will get 
entrained by the stream and move easterly with it. 


lacking any other information should _ 


assume that all eddies are tracking 
south and west at that rate. 

There are three basic reasons for 
translational movement of eddies, 
according to oceanographers: 

e Some eddies become trapped in 
the drag of water along the immedi- 
ate edges of the Gulf Stream and are 
pulled to the east. 

e Some eddies move out into the 
west-flowing countercurrent which 
exists farther outside of the Gulf Stream 
and are thus pulled to the west. 

¢ Most large eddies are effected by 
differences in Coriolis Force across 


Lame 


The concept of entrainment is shown here. Water on either side of the rit ae stream gets 


e water that 


is called entrainment and water that is 
captured this way is entrained to the 
east with the flow of the stream. 
When an eddy becomes entrained 
along with the rest of this boundary 
water it may show dramatic easterly 
movement. 

Richard Legeckis, an oceanogra- 
pher with NOAA says he likes to 
compare the Gulf Stream to a moving 
escalator with buckets projecting out 
from its sides. “All those buckets are 
dragging water along on both sides 
and that water has to come from 
somewhere, so it comes from the 
north or from the south,” says Dr. 


Legeckis. “Starting right at Cape Hat- 
teras the water begins to be entrained 
and it drifts in all along the enti 
length of the stream.” rg 
te inexorable long-term result of 
entrainment for the eddy, however, is 
Streang onion by the main body ofthe 
~ “nis Occurence is more pro- 
nounced along the north wall of the 
stream than along the south wall. 

Entrainment is an easily demon- 
strated phenomena. One may easily 
simulate the Gulf Stream by running 
a finger across the surface of a con- 
tainer of water. A few small bits of 
paper sprinkled upon the surface will 
suffice for eddies. A finger dipped 
into the water and then moved in a 
straight line across the surface will 
quickly have all the nearby bits of 
plastic following it. 

In the Straits of Florida, oceanogra- 
phers have observed the effects of 
entrainment over a range of five to 25 
kilometers out from the edges of the 
Gulf Stream. 

Countercurrent 

All that water moving to the east on 
either side of the main body needs to 

be replaced, however. To the north of 
the Gulf Stream, water moves down 
from the north and east to fill in for 
water taken away by entrainment. On 
the south side of the Gulf Stream, 
water moves up from the south and 
east. These two replacement flows of 
water, in effect, set up a countercur- 
rent moving generally in the opposite 
direction of the main body of the 
stream. This, too, is easily demon- 
strated by dragging one’s finger 
through the surface of a container of 
water. 

“There is definitely a countercur- 
rent on either side of the Gulf Stream 
which runs anywhere from a quarter 
to a half knot in velocity,” says Phil 
Richardson, an oceanographer with 
Woods Hole Oceanographic Insti- 
tute. “The Gulf Stream drags water on 
both sides of it to the east and this 
area must be filled by water on either 
side of the stream,” he adds. 

This countercurrent is difficult to 
pin down because it cannot be ob- 
served using satellite imagery. It may 
at times be quite broad, ranging per- 
haps all the way to the continental 


shelf on the northern or western side 
of the stream, 

According to oceanographers like 
Richardson, Gulf Stream eddies situ- 
ated within this zone of countercur- 
rent would most likely move with the 
Current: to the south and west. 

Allan Robinson of Harvard Univer- 
sity states this quite clearly in his 
book Eddies and Marine Science. “The 
overall translation of eddies is in the 
same direction of the mean flow of 
the countercurrent, which is to the 
west on either side of the Gulf Stream.” 

Scientists report that the counter- 
current on either side of the stream 
can be disrupted by adverse winds 
which can build up powerful waves. 
The flow of countercurrent can also 
apparently be disrupted by the pres- 
ence of large eddies drifting within 
the current. 

Dr. Legeckis of NOAA also specu- 
lates that the Labrador Current mov- 
ing down from Canada may also be 

‘feeding into this southward drift of 
water to the north of the Gulf Stream. 
“We do know that Labrador water 
does get down to the shelf region and 
we may suppose that it is part of the 
overall entrainment process,” he 
reports. 

Coriolis effect 

Perhaps the most significant factor 

influencing the general movement of 


Rotation of water 
is slower attop 7 oy YY 
Mound of ‘ ’ 


warmer water 
1 meter higher 


ie 


Eddy movement Rotation of water 


is greater at bottom 


eddies is the Coriolis effect. This is 
generally defined as a tendency of 
moving fluid bodies within other fluids 
to be deflected to the right in the 
northern hemisphere and to the left 
in the southern hemisphere. The 


driving force behind this phenome- 
non is the rotation of the earth. 

The Coriolis effect increases with 
latitude, thus the effect is least at the 
equator and greatest at the poles. The 
Coriolis effect has a measurable influ- 
ence only on larger eddies. When ed- 
dies are 200 to 300 miles in diameter 
(three to five degrees of latitude), the 
Coriolis effect on the northern half of 
the eddy is greater than at the south- 
em half of the eddy. 

Gulf Stream eddies tend to main- 
tain their rotational spin because of 
the pressure gradient created by their 
core of warm or cold water, accord- 
ing to George Maul, a Miami-based 
oceanographer. For example, a warm- 
core eddy maintains a pressure gradi- 
ent due to the fact that the warmer 
water at its center is as much as a 
meter higher (in elevation) than the 
surrounding cold water. 

“A warm eddy actually has a hump 
in the middle because of the warmer 
water,” explains Maul. “If you were to 
sail across the middle you would first 
have to sail uphill. And that hump is 
the source of continued rotation. If 


Gulf Stream 


Depression of 
cooler water 


Eddy movement fe —y 


Gulf Stream eddies most often move to the west and south.They are propelled by a variety 
of forces including the Gulf Stream counter-current and differences in effect of Coriolis 


Force across their north-south axis. 
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the hump were symmetrically per- 
fect, the northern side of the eddy will 
have a slower rotational speed than 
the southern side,” 
Gulf Stream eddies initially get their 
rotational movement when they are 
pinched off from the main body of 
the stream. However, as the eddy 
moves away from the main body, its 
rotational movement is enhanced by 
the Coriolis effect, according to ocean- 
ographers. And the same effect upon 
the moving mound of water, influ- 
encing the eddy differently on one 
side than the other, tends to give it its 
westward translational movement. 
“If the sea surface was flat. that is, 
if there were no hump, then there 
would be no spin, and consequently, 
no eddy,” reports Maul. “As for the 
translational movement, the basic 
argument is that the Coriolis effect on 
the northem part is different than the 
Coriolis effect on the southern part 
and if you beat through all the mathe- 
matics involved you would find thar, 
sure enough, these eddies ought to 
translate to the west.” 

Cold-core eddies on the southern 
side of the Gulf Stream are character- 
ized by having a depression at their 
center instead of a mound. However, 
because their spin is in the Opposite 
direction—counterclockwise—the 
translational movement is still to the 
west and south. “The cold eddies 
have a hollow at their center, but if 
you go through the math again, you 
still get a translation to the West,” says 
Maul. 

Oceanographers use a formula 
which they call the Geostrophic 
Equation to describe the effect of 
Coriolis force upon eddies. The equa- 
tion is apparently fundamental to the 

study of fluid mechanics: 
FeV=p 

The variable Fis the Coriolis effect 
variable; Vis the velocity of rotation 
and Pis the level of pressure gradient 
based on the difference in height 
from the center of the eddy to its 
edge. The pressure gradient, of course, 
varies not only with the height of the 
hump but also eddy diameter. 

A casual inspection of the formula 
reveals that if the pressure gradient P 
is the same in any given eddy, then 
the velocity of rotation Vwould Vary 
inversely with the strength of Coriolis 
effect On the northern side of a 
warm eddy, for instance, where the 
Coriolis effect was greater, the value 


of V would necessarily be lower. 
Conversely, on the southem side of 
the eddy, the value of F would be 
lower so the value of V would be 
larger. 

“This difference in velocity creates 
a net difference which results in the 
slow drift to the west,” says oceanog- 
rapher Maul. Of course, many eddies 
are too small to be affected by a 
difference in Coriolis effect. 

Another factor which may contrib- 
ute to the translational movement of 
warm eddies could be interference 
caused by the beginnings of the 
Continental Shelf. In many cases 
warm-core eddies move at a slower 
Pace because of friction created by 


Eddy breaks away 


Main body of Gulf Stream 


Eddies form when the Gulf Stream (A) 
meanders (B). These meanders can get 
bypassed by the main body, leaving a 
spinning disk of water behind (C). 


increasingly shallow water. Warm | 
eddies often get caught up in the 
shelf/slope interface around the 100 : 
fathom curve, Says Jenifer Clark of the 
National Ocean Service’s Gulf Stream 
tracking office, 

“There is something of a tendency 
for the eddies to bounce off the 
steepening slope and this tends to 
enhance their movement to the west 
and south,” Says Clark. “Even small 
eddies which may be less subject to 
movement caused by Coriolis force 
could be effected in their movement 
by the Continental Shelf,” she adds. 
“An eddy ives up its energy and 
motion only very reluctantly, so they 
much prefer to Slay in deeper water.”"= 


MHD Ship Propulsion 


Reality in Japan 
te Dont ia x magnetohydrodynamic ship propul 


sion has been discussed for many years, hme pa 
Ja an’s Ship & Ocean Foundation—under t as ee 
ar Chaitiian Yohei Sasakawa—has Saat eos 
opment of MHD ship propulsion since pean aetna 
i i i ui = 
Yamato-1, the first ship of this type 
tee the advanced concept. She is currently undergoing 


testing. Sea trials will follow. 
Menage disblaee 185 tons with an overall length of 
30 meters and a design speed of 8 knots. 

The experimental ship was constructed at the pete 
Shipyard of Mitsubishi Heavy Industries Ltd. (MHS]J). 
Designers adopted a special ship form (which could be 
called a semi-catamaran) to accommodate a pair of large 
MHD thrusters under the waterline. Her hull and super- 
structure consist of a three-dimensional complex curva- 
ture to give Yamato-] smooth lines and a futuristic 
image. Her starboard thruster was constructed and suc- 
cessfully tested at Toshiba Corp. and then installed. The 
Portside thruster was built by MHI and is currentl\ 
undergoing tests at Kobe. 


Dp 


we 


Propulsion is based on impartinga propulsive force 0 


| 8,000 newtons to the saltwater passing through eac} 
| thruster duct by generating 


a powerful magnetic fiek 
orthogonal to an electric field. This thrusting force pro 
pels the Yamato-! without need for propellers. 

To achieve this thrust with extremely low power loss i: 
handling the 4,000 amperes of current, the cols are cryo 
genically cooled with liquid helium. Each MHD thruste 
consists of six Superconducting coils generating a com 
bined magnetic force of 4.0 tesla. 

A shore-based support facility—including helium refrj £ 
erator, compressor, and power source—energizes th 
Yamato’s superconducting coils at dockside. After coo} 
ing to 4° K, the coils are energized with 4,000 amps 


~ supporting lines are disconnected, and Yamato-] is read 


for sea, : 
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jeep-sea extinctions = 
evidence surfaces 
peep sea life was virtually ob- to be 


seen gain,” sai 
literated over large parts of the _P. Kennett, a geolo, merge aoe 
California in Santa 
who along with Dr. Low- 
tott of the University of 


ocean floors 57 million years ago University of 
by a rapid warming of the earth, 
a recent study has found. 


: ell. D. § 
While scientists have long 


t em California at Log - 
cael Sa an Tho eal es, a @ co-author of the fe: 
life on the: surface of the sates eee a 


the evolution of life on 


nected with the extinction of 
dinosaurs and other land and sea 
life some 11 million to 12 million 


Ferranti to Build ‘Gill’ 
To Extract Oxygen From Seawater 


Ferranti International, Buckinghamshire, U.K., an- 
nounced plans to build an artificial “gill” as part of a U.K. 


the study, reported last week.in floor.” Kennett said. mie ocean Ministry of Defence(MOD) study into alternative methods 


Nature, showed that a rapid rise 


new beginning for the biota.” 
in temperature also caused up to The extinction, one of the 
50 percent of the deep sea spec- largest to have occurred in the 


ies to become extinct. last 90 milli 


mest Se 


‘Involve Industry Now’ in Ocean Resources 

Dr. Igor E. Mikhaltsev, internationally recognized 
expert on manned undersea research, had some interest- 
ing suggestions for the U.S. oceanic business community: 
Industry represents the real exploitation opportunity in 
future utilization of the ocean’s resources. Mikhaltsev is 
the former deputy director of the Soviet Academy of 
Sciences’ P.P. Shirshov Institute of Oceanology in Mos- 
cow. He now heads both the institute’s Department of 
Manned Submersibles as well as the academy’s Labora- 
tory of Bionics of Memory Systems. 

Officially described as another in the series of panel 
discussions—this one a panel of one—sponsored by Dr. 
John Norton Moore's Center for Oceans Law & Policy 
(University of Virginia School of Law), Mikhaltsev 
spoke at the National Academy of Sciences auditorium in 
Washington, D.C. His two-part topic was entitled: “Man 
in the Deep Ocean—The Concept and the Technique.” 

With a good command of English, the soft-spoken 
Mikhaltsev told his audience that “somebody has to 
think about tomorrow.” While research and develop- 
ment in space got where it is through military support, he 
opined, it’s time for industry support for “oceanology. 
The latter term he defined as representing work in the 
oceans involving the sciences of physical oceanography, 
biology, chemical oceanography, and geology. Mikhalt- 
sev’s priorities: (1) Look at oceanic ridge areas, guyots, 
etc. (geology); (2) biology will be the basis for a new 
mariculture where raw bioproducts plus biotechnology 
will yield food from the seas; and (3) physical and chemi- 
cal oceanography (plus “four-dimensional monitoring”) 
will yield a new “scientific meteorology.” 

Mikhaltsev offered six projects for industry: 

e Conduct of research/reconnaissance in the deep 
oceans, using geological research ships 

e Begin design and prototype testing of a new mineral- 
collecting ship complex 

e Develop oil and gas drilling technologies for the 
deep ocean (“We are on the edge of running out of space 
on the continental shelves. ”) ; 

e Support efforts for man working on the ocean 
bottoms—down to 300-meter depths 

¢ Develop ocean mariculture and biotechnology 

© Develop a3D monitoring buoy system for the global 

oceans. 


meant a , for extracting oxygen from sea water. Continuously charged 
-,{ With its raw material, this device opens up research into 


, systems capable of literally “breathing” from the sea water. 
The Ferranti Submarine Control Systems group secured 


miultion years, was not con- the contract to produce a concept demonstrator. The work 


is being funded as part of an MOD Navy Marine Engineer- 
ing Improvement Program being undertaken by Yard Ltd. 


’ of Glasgow, Scotland. If successful, the concept demonstra- 


tor could be followed by larger scale demonstration equip- 
ment and trials hardware, Ferranti said. 

The study will evaluate earlier American research into the 
removal of oxygen from liquids. Compared to current 
methods such as electrolysis, the gill offers a number of 
advantages. It does not produce any potentially hazardous 
byproducts such as hydrogen. The gillsystem is projected to 
require less power than water electrolysis, and the equip- 
ment will be designed to be what Ferranti described as 
highly robust. 

U.S. research has resulted in the production of synthetic 
oxygen-carrier fluids which are able to emulate natural 
hemoglobin. The fluid can bind oxygen molecules from a 

. feed source and deliver them to a point where its character- 
istics are changed to release gaseous oxygen. 

The basic elements of a system using this principle will 
include the loader, or gill, a proprietary carrier fluid, an 
electrochemical cell, and the unloader to separate gaseous 
oxygen from the carrier. The carrier fluid is the medium 
which binds, concentrates, and releases oxygen. It is a 
transition metal compound whose valence state can be 
reversibly cycled. 

The loader or gill operates on a principle analogous to 
heat transfer such as that from air to water in an automotive 
cooling system. Oxygen is driven across the membrane 
walls from seawater into the carrier. The driving force is an 
O, partial pressure gradient between seawater and carrier, 
analogous to a heat transfer temperature gradient. 


Swedish Navy At Work on Torpedo 
Propelled by High-Powered Thermal Pump-Jet System 

A new type of torpedo, propelled by a high-powered. 
thermal pump-jet system, will be further developed under a 
$33 million contract signed between S wedish Ordnance and 
the Swedish Defence Materiel Administration. The new 
technique is designed to give very good maneuverability and 
low noise levels, according to the Swedish International 
Press Bureau. 

Torpedo 2000 carries an advanced active/ passive homing 
head which, in combination with the wire guidance com- 
munication link, ensures very high hit probability through- 
out the entire run. Top speed is in excess of 50 knots and the 
range is beyond 45 kilometers. 

The new torpedo will be used by the Royal Swedish 
Navy’s new class of submarines and surface vessels. It is 
being built by Swedish Ordnance’s Motala workshops. /s1 
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The DSPA was formed in 1967 to provide for a free interchange of 
information relative to manned Submersible design, operations, 
techniques, and materials in order to further the safe and 
peaceful progress of man into the deep oceans. 


Requests for information or contributions of items for inelusion 
in future Newsletters may be addressed to: 
Robert K. R. Worthington or Donald E. Saner 


President & Editoe, DSPA Sec'y/Treasurer, DSPA 
3005 Curie Street 9182 Newmont Drive 
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items may be addressed to: 

Willis Forman 
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EDITORIAL NOTES AND COMMENTS 


Welcome on board to: 
Bruce! Bossiqard vie x— Oil Crees A Gattis 
Neil Collins, Associate Member-Lockheed Advanced Marine Systems; 
Gordon Hemphill, DSRV-2 (AVALON) ; 
John Renzo, Associate Member- Lockheed Advanced Marine Systems. 


Congratulations to Commander Richard B. Williams on assuming com- 
mand of USS SPADEFISH (SSN-668) at Norfolk, VA, on 12/21/91. 


Joe Thompson, DSP& plankholder, has abandoned the waterfront after 
all these years and moved back to northwestern Pennsylvania. Hope 
to hear from you soon, Joe, with a change-of-address and the news 


from GoOderorlsdasn As 


Don Saner is preparing his mailing list for sending dues notices 
and new membership cards to those members who havenot and those 
who have paid their '92 dues. Thank youto those in the paid-up 
category for saving him labor and postage. 


; i in January from 
lenn Minard, DSPA and DEEP QUEST "Old Timer, wrote in 
ee aporla, Spain, about his journey to join Dave McCaf- 
ferty at Pearl Hermbor for thes @Wecemben aie: Imogen Commemoration. 
It was an emounowel Visa org these and other survivors of that 


he 


PO Nc locale 
the way it was 
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he appearanc 
11ection of 
s of those W 


ht by time in t 
and vivid reco 
d into the mind 


tragic day. Changes wroug 
vanish in the mind's eye, 
becomes the reality seare 


(Ret.), ex-Oinc TURTLE, has su 
monthly meetings. 


g ALVIN in order 


rfaced alia) Seva 


Gary Rees, Capt. USN Welcome back! 
Diego and is now in attendance at 


I hear, has renounced pilotin 


i D Ip 
Cindy Lee Van Dove eee 


to devote full time to her career as a sel 
NEWS FROM MEMBERS 


Pat smale--(2/29/92) 

TJust a short note to enclose a couple 
letter. I hope to be able to get back into the mo 
Studying for the “Watchkeeping Mate" certificate : 
going) is progressing well. I have completed two of the five yoann 
ired exams; and, starting 9 March, I will be attending the 22 mon 
Electronic Navigation Simulator Course at the Nautical instituve in 
Port Hawkesbury, Nova Scotia.--Three news items may be of some Meee 
est to you: 1)Atlantis Submarines has bought out Research Sucmer— 
sibles Ltd.'s operation in Grand Cayman. R.S.L. is Sees lll) eieCNaLe ls 
dives for tourists under the R.S.L. name but is now owned by Atlantis. 
2) Phe acrylic-hulled SEA BUS (Comex) is just finishing sea trials 

off Marseille and is due in Monaco in early March for crew training 
and route planning dives. Operational tourist dives are espected 

to start in early April. 3) I have heard but not confirmed thet 

AT: ANTIS TS IX, based in Hawaii, had a hydrogen explosion just be- 
fore Christmas. while recharging batteries. Apparently someone for= 
got to start the ventilation system. The explosion destroyed tnebat- 
battery box and one person was injured. The box has been replecedand 
the sub is operational at this time." 


f clippings for the News- 
: ny nthly routine soon. 


(ahaa ier! Mate-foreign 


DSPA MONTHLY LUNCH MEETINGS WERE HELD AT San Diego as follows: 


November 21, 1991--15 Members and 16 guests were present. DSP= Mem- 
ber Dr. Richard Slater brought us up to date on (NEKTON) DELT= '91 
diving operations. DELTA has accumu lated over 2700 dives sincé con- 
struction in '82. 551 of these dives were between March and October, 
1991. Operations off Anacapa Island, CA, were followed by snovi erab 
reproduction research dives out of Kodiak, AK, the mission being tO 
Cationmpaims in the act of mating. Quite a feat! In May, they were 
diving off Monterey, CA, for the Monterey Aquarium. Then, bacz to 
Alaska for more fisheries research, including sea cucumbers ir the 
CUlbmmome wlaskare King crab off Juneau, and whale feeding: srouncs im 
the Bering Sea. Dives off Oregon were followed by operations for Woods 
Hole off the East Coast, back to Oregon, then to Florida for cil well 
site inspection and geology dives off the Florida keys. Now, they 
are in overhaul in Torrance, CA, until April. Dr. Slater concluded 
with a videotape of NEKTON (ALPHA, BETA, and GAMMA history leading up 
toDELTA's first dive in December, 1982. 


December, 1991--No meeting. 
January 16, 1992--Ralph White brought us, up to date on the sezedule 


for the I-MAd film on TITANIC. It is beig revised to a full-length 
motion picture to be released in October, 1992. Ralph is traveling 


to Russia shortly with representatives of Odyssey, a non-profiz 

group interested in finacing undersea research, to negotiate some- 
support for MIR operations. They may also finance some ALVIN ces in 
this period of decreasing US budgetary support. On his return, Ralph 
hopes to have Russian scientist in tow to speak at next DSPA reeting. 
We were fortunate to have Bob Grieve, ALVIN pilot, accompanieé by 
pilot-in -training Paul Mc Caffrey and Randil Hinderer,to repert on 
ALVIN accomplishments in 1991 and plans for 1992. They made 17% dives, 
losing only three to adverse weather and none to material prob_ems . 
starting with investigation of a fast-spreading seafloor area 2t 9N. 
which had been located on previous dives. This time, it appeared that 
movement had occurred in the past four days. Working their way north 
to the Juan de Fuca area, they checked out a black smoker some 50 m. 
Dele hee Ub bed aiGoczaalmiba inserting temperature probes into borenoles 
and installing thermal power generators to measure heat OWwoU, Owaer 
highlights of '91 dives were skimmed over, including location 2nd re- 
covery of a lost CURV vehicle at 5, 000 ft. depithyy Ony complcitntonmons 
the present short upkeep period at Campbell SJaaljenevecl ai Saye Leese 
about 11 February, they will return to the 9°N. area for more sea 
floor spreading observations. In prospect are plans to incorpcrate 
the JASONARGO project into the ALVIN Project for veammomera ules 
They will return to Woods Hole in the fall of UA Noe 2 Oomeiccr=s 
overhaul and improvement program. ATLANTIS II is scheduled fer de- 
commissioning within the next five years, to be eSjeile@ecl loy wes 
Twin-SWATH ship KNORR.--The February DSPA lunch julosiwalins yal iL cS Oi 

13 February in hopes that some ALVIN personnel willl tbe varie mre areca 
Prior to ceparture. In the meantime, Will Ferman will arrange = DSPA 
SMEs aS CO MANENNITICS, Ii eae LW ILhy. 


February 13, 1992--10 Members and 14 guests present. Only BUG LS 
Foster of the ALVIN grcup was able to attend ane previde e brief 
update. Our speaker was Jchn Michelle, of TRIESTE rencwn, who Zave 


a fascinating and amusing account of little krowr events in thz Saga 
of TRIESTE: (Your Editor was atsert, skiing sac Heavenly Valsles  ienuee 
he is unfortunately unable to provide any details of whet he wes 
assred was an interesting meeting. ) 


Everyone involved with Deep Flight survived the Great Oakland Fire. 
The fire stopped a few blocks from my home.’ The amount of 
devastation is incredible!. Almost 3,000 homes completely 
destroyed. When I look out of my windows, I feel as though I am 
looking into a war zone. 


Now for some interesting news on the Deep Flight subs. The project 
had been delayed because one of the backers was unable to provide 
their share of the funds. Consequently, the project was put on 
hold several months ago. 


A new backer has been found. We will get back to work on the subs 
as soon as the funds arrive, which should be any day now. This 
infusion of capital will be enough to see the project through to 
completion. : 


At this time I won't hazard a guess as to when the subs will start 

diving. I will tell you that Brett is doing a wonderful job of 

guarding all the covers that have come in, and you will be the 5 
first to receive one, once the subs are in the water. 


Robert N. Walker 


5400 Broadway Terrace, #307 
Oakland, CA 94618 


Earle Resigns Post At NOAA 


By Betse Humphrey 


r. Sylvia Earle, chief scientist 
Di: the National Oceanic and 

Atmospheric Administration, 
resigned her position in January, 
citing personal reasons for the deci- 
sion. 

“There are things I can do, espe- 
cially on an international scale, that 
I can’t do as chief scientist,” says 
Earle. ‘I’m an impatient soul; we 
need to move more swiftly on some 
things.”’ ; 

Earle will continue as an advisor 
to NOAA undersecretary Dr. John 
Knauss on the National Marine 
Sanctuary Program and the 
research measuring the environ- 
mental damage to the Persian Gulf 
from the Gulf War. 

“T need the independence, flexibil- 
ity and freedom to work with NOAA 
and also with my friends in the 
diving industry,’ says Earle. “I 
need to focus on vital issues.” 

Earle says nearly losing her Oak- 
land, Calif., home to the devastating 
fires last fall, and a serious illness 
in the family have “‘put life into 
perspective,’ and contributed to her 
reasons for resigning. 

“There are (also) constraints (on 
me) as a Bush administrative spo- 
kesperson,’’ says Earle, that 
wouldn’t exist on a private citizen. 
“Tye been nibbled to bits by the 
tugs that are on anyone in public 
office.” 

About the Bush Administration, 
Earle says only that there are 
pressures within the administration 
that resist change. 

“They have built in more checks 
and balances,’’ says Earle. “‘I 
would like to see more checks writ- 
ten, actually.” 

“Part of what I’m going to under- 
take is focusing my energy on 
writing a book that will certainly 
benefit from the broad education 
that I’ve been subjected to during 
the past year and a half,” says 
Earle. 


Earle was appointed to the post in 
1990 and was inducted into the 
DEMA Hall of Fame that same 
year. During her tenure, the agency 
designated two new marine sanc- 
tuaries: The Florida Keys and the 
Texas Flower Garden Banks. 

Her resignation became effective 
January 31. William Hooke, Earle’s 


uty chief scientist, is serving as 
ering chief scientist until a 
replacement is found. — Ge 

In resigning as chief scientist, 
Earle hoped to relinquish the 
responsibility of overseeing all 
NOAA scientific matters and again 
focus on just a few specific 
projects. 

“Tg fave such a broad look (at 
the programs), in part, was what 
made this job so attractive,’’ says 
Earle. ‘“‘In some ways I have 
focused on a few issues over the 
years. One is the Persian Gulf 
matter. It wasn’t something I 
planned to do, but since it hap- 
pened, it was one of those things 
that diverted my time and atten- 
tion.” 

Earle visited the Persian Gulf 
area four times last year in an 
attempt to-determine the extent of 
damage to the Gulf from the war. 

Her ties to NOAA remain strong. 
In May, Earle returns to the Per- 
sian Gulf aboard Mt. Mitchell, a 
NOAA research ship, for a 100-day 
research trip to study the continu- 
ing damage to the Gulf from the 
war. As chief scientist on the coral 
reef segment project, Earle says 
she will attempt to find out what 
the impact of oil is on the environ- 
ment. 

The relationship between the Per- 
sian Gulf and the Gulf of Mexico is 
clear, says Earle. Coral reefs, sea 
grass fans, grouper and a thriving 
shrimp industry are just a few of 
the similarities. 

“Tt’s important to demonstrate to 
the American taxpayers that this is 


‘something that has a direct benefit 


(to the U.S),” says Earle. ‘‘There 
are a lot of things that we can learn 
from the problems that have devel- 
oped over there, because of the 
warring; environmental issues that 
have direct relevance to what we do 
or do not do in the Gulf of Mexico.”’ 

Fifteen countries and 123 scien- 
tists are involved in the research 
projects intended to evaluate the 
impact of the oil spill and the 
fallout from the sky on the Gulf. 

“I personally am interested in the 
resiliency of the system,’’ says 
Earle, “to track what has happened 
in (places like) Bahrain and 
Kuwait.” 


Another goal is to try to motivate 
Sine 


tinue the research. 


vidence of restoration has 
Reed by scientists 1n the i 
sian Gulf, giving cause for one 
Green blades of grass are pus ue 
through the barren ground, : 
little crabs can be seen digging ou 
of their blackened burrows. 


e National- Marine Sanctuary 
Aneran (NMSP) was the other 
‘area Earle concentrated on during 
her tenure. 

Humans must achieve sustainabil- 
ity to live within this ecosystem, 
according to Earle, who says it 
follows that high priority ‘must be 
given to the National Marine Sanc- 
tuary Program. j 

“The NMSP is one of the things 
that lured me to Washington in the 
first place,’ says Earle. “It's cause 
for hope that we can get things 
right. It may be the key to our 
survival.” 

With funding relatively low, Karle 
says it isn’t easy to be as ambitious 
as many would like. 


people to con 


“The oceans have been _histori- 
cally neglected,” says Earle. “I’m 
encouraged by the recent interest in 
research, that translates into sup- 
port for ocean research. If we knew 
exactly what to do, we could do it; 
since we don’t, we make educated 
guesses.” 


Part of her new role as a NOAA 
advisor is to continue to advise on 
the development of the sanctuary 
program. In addition to more fund- 
ing to make the NMSP more effec- 
tive, help from private individuals 


is almost as important, according to 
Earle. 


Individuals can help by supporting 
some of the environmental groups 
that protect the ocean. But more 
than that, there is something that 
goes beyond funding that every 
person can do. 


“Take a child by the hand, go out 
and make sure they get their feet 
wet and get acquainted with anen- 
omes and crabs and starfish,” says 
Earle. “Make them realize that 
they’re neat creatures, not to be 
squished and dunked and jumped up 
and down upon, but admired and 
respected and treated with gentle- 


. hess. The joy of discovery is there 


with every little kid, and 
could be promoted it’s proba 
of the the best investments 
make for the future. 


if that 
bly one 
we could 


ubmersibles in a race for resourcesulness 


By BRUCE V. BIGELOW 
Staff Writer : 
: Instead of the classic torpedo 


It may seem odd that naval 
architects and engineers should 
spend time and money design- 
ing and constructing submarines 
that are completely flooded. 

But this incongruous notion 
lies at the heart of a competition 
held every two years for human- 
powered submarines, embla- 
zoned with names like ‘‘Love 
Missile,” ‘‘Subasaurus’’ and 
“Submission Impossible.” 

Powered by sheer grit, the 
subs are built with mettle and 
imagination. They are painted in 
Day Glo fluorescent colors for 
high visibility — even though 
their feats of glory go largely 
unobserved beneath the waves. 

The exotic craft are designed 
to navigate only about 20 feet 
underwater at a lumbering 
speed of 3 or 4 knots (about 5 
mph) — tops. Inside, it is about 
as comfortable as Davy Jones’ 
locker for the two crew mem- 
bers who lie belly-down atop 
their scuba tanks. 

The contest, sponsored by 
Florida Atlantic University in 
Boca Raton and the H.A. Perry 
Foundation, is intended to in- 
spire innovations in undersea 
technology, provide students 
with a realistic engineering ex- 
perience and stimulate public 
awareness of the ocean. 

A team of San Diego design- 
ers has begun work on a new 
submersible — although the 
third International Human- 
Powered Submarine Races 
won't be held in Florida’s coast- 
al waters until mid-1993. 

The team includes Gordon Iso- 
mura, manager of Lockheed’s ma- 
rine engineering program, and 
Kevin Hardy, an associate devel- 
opment engineer at Scripps. 
Lockheed’s Renzo designed a new 
hull and Peter Armstrong, a for- 
mer Scripps student now working 
at Lockheed, redesigned the sub’s 
“fish tail’’ propulsion system. 

Most past submarine entries 
have relied on propellers. But the 
San Diego team prefers to experi- 


ment with tail fin designs, which” 


propel the sub by flapping back 
and forth like a tuna, or up and 
down like a whale. 


To gain more control, the fish 
tail is counterbalanced so that the 
fins flap back and forth in oppo- 
site directions, like a swimmer’s 
scissor kick. 

“We've proved in the past that 


we can make it work with the 


foils (fins),,and make it perform 
on a competitive level with the 
propeller boats,” Armstrong said. 

He also has been working to 
simplify the mechanics of the de- 
vice, which drive the oscillating 
fins and resemble a stairstep eX- 
ercise machine. 


Such matters are important be- 


cause the horsepower is relatively 
constant. 

In air, a human athlete can pro- 
duce about a_half-horsepower, 
which is about one-fifth as much 
power as an average lawn mower. 
But when encumbered by a 
breathing apparatus underwater, 


an athlete can only produce about 


¥, horsepower. 

“T found last time that a lot of 
the boats that were doing really 
well were the ones that had the 
simplest mechanisms,’’ Arm- 
strong said. 

In the new design, Armstrong 
has tried to increase the efficien- 
cy of the pedal power by minimiz- 
ing friction and unnecessary 
motion. 

Likewise, other ideas being ap- 
plied to the 1993 model are re- 
finements of the Gossamer Al- 
bacore and SubDude designs. 

“You apply a lot of the lessons. 
learned,’ said Renzo, “‘a lot of the 
hands-on, on-scene things that 
you find out immediately you 
should have done differently.” 

As the team’s naval architect, 
Renzo redesigned the hull, com- 
puting the sub’s center of gravity 
and buoyancy. Later, he will help 
fine-tune the weight, balance and 
stability. 

“This time around, we knew 
we could make improvements on 


the hull,” he said. s 


Hydrodynamics and fluid me- 
chanics can be esoteric fields, but 


Renzo boils the subject down to a 


few simple terms: ‘‘Water is very 
nasty to deal with,”’ he says. “It is 
very, very dense and it pretty 
much does what it wants to. You 
have to play by its rules.” 


a5 


shape used in past designs, the 
hull of the 1993 entry looks more 
like a slightly flattened cylinder, 
which should give the crew more 
room inside. 


“We're masochistic,” said John 
Renzo, a naval architect at 
Lockheed Engineering & Scienc- 
es Co. in San Diego. ‘‘We’re se- 
verely twisted young fei 

Last summer’s race — twice 
around an oval, half-kilometer 
race course — drew 35 contest- 
ants from the United States, 
Japan and Europe. According to 
race rules, every underwater 
craft must accommodate two peo- 
ple: a pilot and a “human engine, 
who is often an endurance ath- 
lete. Races include qualifying 
speed trials and elimination 
rounds. ; 


And the winner is... 


To the winners go the spoils — 
three $1,000 awards for the sub 
that clocks the fastest speed, the 
cheapest model and the sub with 
the most innovative design, plus a 
$5,000 grand prize for ‘‘overall 
performance.” 

Renzo and other Lockheed en- 
gineers participated in the first 
human-powered sub races in 
1989. In a nod to wunderkind en- 
gineer Paul MacCready’s human- 
powered aircraft, the Gossamer 
Albatross, they christened their 
entry Gossamer Albacore. 

After the race, the Lockheed 
group donated the Gossamer Al- 
bacore to a new team organized 
at UCSD’s Scripps Institution of 
Oceanography, which overhauled 
the craft and named it SubDude 
for races held last summer. 

SubDude is now promised to 
Scripps’ new Stephen Birch 
Aquarium-Museum, where it will 
be placed on public display when 
the aquarium opens this fall. 

The fiberglass hull for the as- 
yet unnamed third-generation 
submersible has been cast by a 
combined team from Lockheed 
and Scripps, who hope to begin 
sea trials by July 4. 

The early start should give the 
team almost a year to conduct 
full-scale tests of their design and 
make improvements where need- 
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Return to the 7 itanic: Oe 
The Third Manned Mission 


New High-Powered Lighting, 


Dual Soviet S ubmarines, the 


Eerie Stillness of a Famous Wreck Promise to Bring 


Stunning Deep Ocean Images to 


By Kevin Hardy 


Scripps Institution of Oceanography ° 


University of California, San Diego 


hy go back? Woods Hole Ocea- 

nographic Institution's 4/vin 
allowed us the first up-close, in-person 
views of the remains of the R.M.S. 
Titanic. Those trips in 1986—75 vears 
after her tragic sinking—brought back 
startling pictures of rusticles, the wine- 
bottle-littered debris field, the twisted 
and broken hulk. 

The second series of manned dives— 
this time with IFREMER’s deep sub- 
mersible Nautile—brought back the 
first relics from the Edwardian-Age 
English ship. 

Why go back again? 

“Imaging,” said Emory Kristof. 
veteran underwater photographer for 
the Washington. D.C.-based National 
Geographic Society. “This was the 
underwater Mount Everest for imag- 
ing technology. We got to do it and 
do it right.” 

The dives were chiefly funded by 
Canadian producer Stephen Low’s 
company, Titanic Films, principally 
to use the IMAX® Corp.'s 70mm- 
format camera to capture for mil- 
lions the feel of the wreck of the 
R.M.S. Titanic. (See the sidebar arti- 
cle by Dr. Joe MacInnis.) Other 
“conventional” photography and video 
projects piggybacked on that main 
expedition. 

Like the Tiranic, this series of 
submersible dives was done in a big 
way. [he multinational project brought 
togethera pair of deep-diving research 
submersibles, a huge mother ship, 
and the most talented underwater 
lighting and imaging specialists in the 
world. 
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The Soviet Mir-/ and Mir-2 sub- 
mersibles are capable of diving for 
extended periods (up to 20 hours) at 
6.000-meter depths. (See Sea Tech- 
nology, December 1988, pp. 12-14.) 

Those associated with the project 
believe they have returned with the 
best images ever made of the great 
ship. which went down after striking 
an iceberg inthe spring of 1912 witha 
loss of 1.500 lives. Seeing the stills 
and the video is pretty convincing 
they're right. 


Lighting Up the Depths 

New technology made the differ- 
ence. “In order of importance,” Kris- 
tof noted. “the high-power HML lights 
were first. Second was the use of two 
subs. The combination gave us the 
ability to image very large areas.” 


HM1 lights are compact, high effi- 
ciency light sources that produce a 
near-davlight spectrum that penetrates 
much further in seawater than con- 
ventional underwater lights. The name 
derives from H (Hg) for mercury. M 
for metals(dysprosium, thulium, and 
holmium) and | for halogen com- 
pounds (iodide and bromide). The 
technology was pioneered by Osram 
Corp. of Germany in 1969 and won 
an Oscar in 1988 for its contribution 
to cinematography. 

A 1,200-watt lamp produces ! 10,000 
lumens at the source, up to five times 
more efficient than tungsten-halogen 
incandescent lamps. The difference is 
significant. The lamps were originally 
adapted to operate underwater for 
the filming of the movie The Abyss 
by Richard Mula and Pete Romano 


IMAX Movie Audiences 


of Hydrolmage Inc. (Los Angeles). 
They developed and tested a surface- 
tethered system operating to 250 feet. 

Filming of the Tiranic required 
surface independent operation and a 
test depth of 20,000 feet because ofa 
1.5 safety factor for manned sub- 
mersibles. 

To make them go deep. Mark Ols- 
son. DeepSea Power & Light Inc. 
(San Diego) adapted the HMI tech- 
nology using new glass housings, cus- 
tom machined glass-ceramic lamp 
bases, and exotic ceramic pressure 
cases made by Coors Ceramics (Gol- 
den, Colorado). A commercially de- 
veloped compact electronic ballast 
provided by Cinemills Inc. ( Burbank, 
California) was disassembled and re- 
packaged by Mula to fit a ceramic 
housing provided by Olsson. 

Aset of three high efficiency. sharp 
cutoff reflectors for wide flood. 
medium flood.and spot were designed — 
by Olsson. The reflectors are the first 
ever to correct for the refractive 
effects of water. 

Underwater electrical cables and 
connectors were supplied by SEA 
CON®/Brantner & Associates Inc. 
and Impulse Enterprise (both of San 
Diego) and certified for manned sub- 
mersible operation to Alvin specifi- 
cations by Barry Waldon of Woods 
Hole. 

The solid-state switch control panel 
located inside the submersible and 
external oil-filled junction boxes were 
designed and built by Chris Nichol- 
son and Jeff Ledda, Deep Sea Sys- 

tems International Inc. (Falmouth, 
Massachusetts), who also oversaw 
the difficult task of mechanical and 
electrical interfacing requirements to 
the Soviet Mir submersibles. 


Kristof joyfully noted that When 
everything showed up from the dif- 
ferent designers, Parts bolted together 
and switched on the first try. 

Four HMI lamps were installed on 
both Mir-] and Mir-2, mounted in 
pairs On two booms that crossed like 
arms over the front of the subs during 
the descent and ascent to the wreck 
site. These booms were then hydraul- 
ically opened to either side of the sub, 
providing a 10-foot separation from 
the cameras, which in turned minim- 
ized backscatter into the lenses. A 
total of eight HMI lamps provided 
the highest power lighting system 
ever used in the deep sea. 

The photographers, Kristof said. 
“had 20 times the light than A/vin 
carried in 1986.” Added Olsson: “What 
struck me most as a designer is that 
we placed 250.000 watts of incandes- 
cent-equivalent light on those two 
subs by virtue of increased electrical 
efficiency, a shift in color tempera- 
ture, and highly efficient reflectors.” 


The cameras used on this dive 
included the IMAX 70mm cinema, a 


Benthos Inc. (North Falmouth. Mas- 
sachusetts) 35mm still camera modi- 
fied by the late Al Chandler, a Soviet 
70mm still, a Deep Sea Systems 
International 3-D video camera pair, 
and a Sony HiRes three-chip CCD 
video camera specially modified by 
A! Giddings of Ocean Images (Oak- 
land. California) and Sam Raymond 
of Benthos. 

Newly available low-light, 500 ASA. 
Kodak 5296 film was procured for 
the IMAX cameras, which were 
mounted unmodified into one of the 
Mir submersibles. Lenses and film 
could be changed in situ. 

The two Mir deep-diving research 
submersibles were designed and fab- 
ricated by the Finnish shipbuilder, 
Rauma-Repola Oy(Helsinkiand Tam- 
pere), under the direction of Dr. 
Anatoly M. Sagalevitch, head of the 
Soviet deep submergence program 
for the P. P. Shirshov Institute of 
Oceanology, Academy of Sciences of 
the U.S.S.R. The Mir design features 
high-strength maraging nickel steel 
hulls and 200-millimeter front view- 
points. much larger than the 120- 
millimeter ports on either the Alvin 
or Nautile submersibles. 


The Mir’s 100 KW battery module 
is large enough to supply all neces- 
Sary power to both the sub and the 
HMI lights for extended periods. A 
pair of robotic manipulators, well 
positioned equipment mounting pads. 
plus numerous penetrators made the 
Mir vehicles functionally superb. 

The Mir sub was “the perfect camera 
housing for the IMAX,” kidded K ris- 
tof. “We were able to jam the camera. 
extra film canisters, and even a pho- 
tographer into it!” 

The use of two submersibles allowed 
such unique opportunities as backlit 
and cascading lighting set-ups. “And.” 
noted IMAX photographer Ralph 
White, “the other sub could act as a 
tow truck in the event we had a 
problem.” 

“I was impressed with the skills. 
the sub technology, and the in-depth 
operational knowledge of the Soviets.” 
said Nicholson. “They are very astute 
technically.” 

The subs were deployed about an 
hour apart. The Mir submersibles 
used an effective five-transponder. 
long baseline positioning system made 
in the Soviet Union. Positions of the 
Mirs were displayed on computer- 
like screens inside the subs. Inter-sub 
communications were maintained 
through a Soviet UQC system. The 
two vehicles would typically meet at 
the bow of the Titanic, separate for 
planned independent filming, then 
re-rendezvous for joint shots. Mis- 
sion profiles were carefully prepared 
and discussed prior to each dive. 

The large amount of lighting and 
camera equipment created a negative 
forward trim inthe Mir subs. Syntac- 
tic foam supplied by Syntech Mate- 
rials Inc. (Springfield, Virginia) pro- 
vided compensating buoyancy. 


Science on the Bottom 

Canada’s Bedford Institute of Ocea- 
nography participated in the dives. 
Dr. Stephen Blasko, expedition chief 
scientist for BIO, sees the wreck as a 
unique time marker. “The ship was 
brand new when she hit the bottom,” 
said Blasko, “since she went down on 
her maiden vovage.” he research 
team investigated such pkenomenon 
as current action, seabed processes 
including metal migration into bot- 


tom sediments, metallurgical effects 
of long-term deep-water exposure on 
iron-based alloys, and broad biologi- 
cal studies. 

Applications of this knowledge may 
find their way into offshore oil pipe- 
line service life projections, toxic 
waste disposal, and other ecological 
studies. 

Blasko expects to be able toadd to 
the understanding of the Titanic struc- 
tural failure. Preliminary studies of 
samples recovered from the wreck 
indicate the use of metals that were 
much more brittle than today’s steels. 

White, citing the available time 
series of photographs of the Titanic, 
said there appears “a lot more marine 
life and deterioration since 1987.” 
Blasko agreed that the ship looks 
badly corroded but adds that reco- 
vered plates do not appear to have 
lost much thickness. 


How It All Began 

This project began six vears ago 
when Dr. Joe MacInnis approached 
IMAX in Toronto about using their 
large-format camera in the deep ocean. 
Since then, heand Kristof nave worked 
together trying to eliminate the tech- 
nical problems and build the team. In 
1988. Kristof started conversing with 
Sagalevitch about the proposed ex pe- 
dition. Others approached key poten- 
tial vendors during the engineering 
evaluation phase. 

The actual new equipment design 
and construction phase tor the third 
Titanic manned mission was done in 
under one year. The muitiple paths 
concluded in the series of dives this 
past summer. 

On the starboard forward side of 
the Tiranic is a gaping hole large 
enough to pull one of the submersi- 
bles into. This. in fact. was done. 
producing some incredible images 
from both submersibles. 

In one of the most exciting dives, 
both submersibles met together under 
the stern near the giant propellers 
and rudder. When Kristof pointed 
out that 100 percent of the Soviet 
deep submergence assets were under 
the potentially dangerous overhang 
of the wreck, photograpner Giddings 
coolly replied,“ What couid go wrong?” 

Onthe final dive, a memorial plaque 
to Frank Busby was piaced on the 
Tiranic’s bridge by Sagalevitch, 
Nicholson, and MacInnis. 


IIMI Lights Made the Difference 

“In lookingat the videos and IMAX 
footage.” said Mark Olsson, “what is 
most striking is the much longer dis- 
tance at which HMI lights provide 
the appearance of a full color image 
compared to other lighting systems 
like quartz-halogen. The HMI lights 
are enormously richer in yellows, 
greens, and blues.” 

Prior to the Titanic dives, the Mir 
submersibles—minus the H MI lights— 
were used to image “black smokers” 
coming from hydrothermal vents on 
the mid-Atlantic ridge TAG (trans- 
Atlantic geotraverse) site. 

As is true with any seaborne opera- 
tion, the team encountered problems. 
Given the combination of experience, 
skill, and backup systems, the overall 
mission was uncompromised. 

Separate ceramic housings were 
chosen because of the material's elec- 
trically insulative properties to con- 
tain the HMI lighthead with its 45 
kilovolt lamp ignitor and the elec- 
tronic ballast. The housings were 
sleeved with plastic for impact resist- 
ance and oil-filled for added safety of 
the submersibles. The added plastic 
aggravated an unexpected thermal 
sensitivity of the electronic ballast. 
On the Titanic dives, the prototype 
high-power lamps had to be shut 
down after intervals of 20 minutes to 
cool. Straightforward solutions to 
the thermal problem exist. noted 
Olsson, but a tight development sche- 
dule left no time at the end. 


The Mir forward-looking Ulver- 
tech Ltd. (Cumbria, U.K.) sonars 
didn’t function initially at the sea- 
floor. “We could see the Titanic out 
the viewport, but not on the sonar,” 
said White, also the man with the 
most dive time on the Titanic. Like a 
guide from the Old West who lead 
settlers through the unknown passes 
of the Sierra Nevadas, White used 
personal knowledge and hand-drawn 
maps to direct the submersibles in 
their investigations of the great wreck. 

On the surface, the hand-held Ma- 
gellun Systems Corp. (San Dimas. 
California) GPS NAV 1000 PRO 
was used for global positioning sys- 
tem (GPS) location fixes rather than 


the system aboard the support ship, 
Akademik Mstislav Keldysh. 


Moving Imaging Forward 10 Years 

The focus of this third manned 
dive on the Titanic allowed a lot of 
new technology to come together. 
Emory Kristof, who has traveled the 
world on assignment for National 
Geographic says with personal satis- 
faction, “This is the best thing I’ve 
ever worked on. We moved under- 
water imaging forward 10 years. Per- 
sonally speaking, the pictures are the 
biggest and best I've ever done.” 

Citing the team spirit, fair weather, 
and just plain good luck associated 
with the project. Chris Nicholson 
said, “I’ve been on a lot of trips, but 
this one was truly blessed.” 

On a dark and cold night nearly 
four score years ago, the story ended 
differently for another group of peo- 
ple who roamed the decks of the 
Titanic. 

A CBS Television special featuring 
footage from Giddings’ HiRes Sony 
camera is expected to air in the spring 
to coincide with the 80th anniversary 
of the sinking of the Tiranic. The 
IMAX film is presently scheduled for 
release in October 1992. 

A refined commercial version of 
the HMI lights, the DeepSea Power 
& Light “SeaArc 1200,” is envisioned 
for Alvin, Sea Cliff, and other deep 
submergence vehicles. Some additional 
development remains, but the overall 
performance of the lamps was dem- 
onstrated impressively. 

The 3-D images of the Titanic, the 
TAG hydrothermal vents. and five 
years worth of deep water animals 
are being prepared for display in 
aquariums and museums using Sony 
Laserdisk equipment. In doing this, 
the National Geographic intends to 
provide “the deep ocean experience” 
to everyone. 

An extended 19-month program 
using the exploration capabilities of 
the Mir submersibles and the Kel- 
dysh is currently being organized 
through Woods Hole Oceanographic 
Institution by Dave Gallo. 
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scientists 


(Use. Ygfan-1be) 
By Christine Soucie 
DARTMOUTH BUREAU 


An international group of sci- 
entists are unravelling mysteries of 
the Atlantic Ocean’s depths by stu- 
dying one of its notorious victims 
—the Titanic. ~- 

Almost halfway through the re- 
search expedition in the North At- 
lantic, chief scientist Steve Blasco 
spoke with the media via satellite 
Thursday. , : 

Examining the Titanic using 
film and video, and studying 
sedimentation and core samples of 
the ocean floor may answer key 
environmental questions on the 
storage of waste on the sea bed. 

One of the mandates of.Mr.. 
Blasco’s employer — Geological ” 
Survey of Canada — is to “look at 
the sensitivity of the marine 
environment to waste disposal.” --_ 

The Titanic “is a unique time 
mark ... We know the ship has 
been there 79 years. We can go 
down and study a number of 
processes that have been active on 
the sea floor.” 

Though the team of scientists 
has not reached any conclusions, 
many “interesting observations” 
have been recorded. 

The crew of Canadian and So 
viet scientists are surprised at the 
rate of corrosion on the metal that 
forms the Titanic. Nestled 3.800 
metres below the ocean’s surface, 
in what is thought to be an “inert” 
environment, the Titanic is rusting 
quicker than expected. 

That information is important 
to the offshore oil engineering in- 
dustry, and is of interest to Petro- 
Canada, which is involved in part of 
the research, said Mr. Blasco. 

Soviet submersibles are used 
to transport sampling equipment 
and film crews to the Titanic, from 
a surface ship. 

“When you come up on the 
bow you see these great icicles of 
rust and rivers of rust flowing away 
from the wreck. It’s not as we ex- 
pected when you think of the deep 
sea as quiet and inert.” : 

Scientists also found the sea 
bed to be stiff. They expected it to 
be softer, leading Mr. Blasco te be- 
lieve that part of the ocean floor is 
very old. ‘ 
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m A British company makes the Sub-bug, a 
pneumatically propelled diver propulsion vehicle. 
Promoted for “‘swimmers of all ages and experi- 
ence ... with no need for previous diving experi- 
ence,’”’ the Sub-bug is powered by a conventional 
scuba tank, with no batteries, gas or oil, for 
dives to 30 feet for about half an hour. Manual 
push buttons for up and down adjust the buoy- 
ancy of the vehicle; a third contro] operates the 
motor. 

A conventional demand valve connected 
directly to the air supply within the Sub-bug 
supplies breathing air. 

Two valves inside the Sub-bug can be preset to 
limit the effective depth range of the vehicle, 
from three to 30 feet. If the user tries to go 
below the preset depth or if the air is low, the 
internal buoyancy tank will inflate automatically 
to return to the surface in a controlled ascent. 

The company recommends a short familiariza- 
tion course. Product literature advises that a 
special course has been devised by professional 
PADI instructors. 

For information, contact Waterbugs, 12 Water- 
loo Park Estate, Bidford on Avon, Warwickshire, 
England B50 4JH; (011) 44 (0789) 77 8041. 


Louise Sweeney and Betse Humphrey 


Propulsion — Waterbugs’ Sub-bug uses 
scuba tank tor power and for diver's air. 
SUNG hwatee GsA.* (NM.17¢2) 
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The strangest jellyfish 


. Net’ long ago, one of 
the. strangest jellyfish 
ever seen tried to gob- 
ble up a small research 
submarine cruising in 
2,900-féet-deep waters 
off: the’ coast of Ber- 
muda, , 


Scientists gaped in wonder as the crea- 
ture, resembling a translucent red shopping 
bag, attempted to eat the vessel. It eventu- 
ally backed off, but was later trapped and 


brought to the surface. 


NEW DRILL BIT HELPS SUBMERSIBLE ALVIN SAMPLE 
ACTIVE UNDERSEA BLACK SMOKERS 


During a National Science Foundation (NSF)-funded undersea 
expedition in the submersible Alvin in uctoper i991, geologic 
samples were taken for the first time from the walls of active 
seafloor hydrothermal "black smokers," thanks to a unique 
diamond-bit drill designed specifically for use by Alvin. 

The tool was developed as part of an effort by geologist 
Debra Stakes of the University of South Carolina in Columbia, 
South Carolina to measure growth rates of seafloor sulfide 


deposits. The corer is a small-diameter, double-barrelled drill 


that measures two inches in diameter and has a diamond bit that 


is driven by Alvin's hydraulics. Says Stakes, "All the Alvin 


pilot has to do is turn on the motor to rotate the drill barrel, 


and advance the cylinder to keep a steady pressure ou the vit. 
The entire assembly is fastened directly to one side of the 
submersible's collecting basket. 

"This drill is an example of our commitment to developing 
new tools to expand the scientific capabilities of Alvin and 
other submersibles," says M. Grant Gross, director of NSF's 
division of ocean sciences. 


By the end of the October expedition to the Juan de Fuca 
Ridge off the Pacific Northwest coast, scientists were able to 
routinely recover cores more than 18 inches long while Alvin 
hovered tens of meters off the seafloor. Material successfully 
cored includes massive chalcopyrite and pyrite deposits from the 
wall of an active black smoker. Drilling the massive sulfide 
deposits required almost an hour, but took no more power than 
operating the submersible for the same amount of time. 


"There has been a keen interest in the science community for 
the development of a tool for Alvin that could take core samples 
of seafloor material," says Stakes. "But previous attempts at 
core sampling from Alvin were not very successful in any material 
other tnan sort surface sediments.” srariier attempts rocused on 
screwing or rotating a single-barrelled device into a geologic 
formation with Alvin's mechanical arm. "This operation met with 
poor success, probably due to a lack of rotational speed, 
inadequate cutting ability of the bit, and the lack of a core 
retaining device,"-explains Stakes. 


Based on information from cores drilled with this special 


2 


bit, the scientist's tentative conclusions are that individual 
black smoker "chimneys" in the Juan de Fuca area form rapidly, 
and that these active chimney structures are less than two years 
old. 


“We think this is the kind of animal that 
normally would lie near the bottom and 
wait for prey to swim into it,” said Laur- 
ence Madin, a Woods Hole Oceanographic 
Institution biologist who video taped the 
encounter. “You can imagine it being a sort 
of large Venus flytrap of the sea.” 

-.Using deep-diving submersibles, Seattle- 
based biologist Claudia Mills and her col- 
leagues have discovered 15 new species of 
Jellyfish in the past five years. 

_ The most unusual was a small but menac- 
ing predator found in the Bahamas. “It 
measured only about 2 inches in diameter 
but had more stinging tentacles than I’ve 
ever seen on a jellyfish before,” Mills said. 
“There were thousands.” 


=O= 


Diving, 


By Richard F. Burns 
Associate Editor 


ceaneering International Inc., 
based in Houston, Texas. is 
one of the world’s largest underwater 
service companies involved in off- 
shore oil drilling support, subsea 
construction. facility inspection, main- 
tenance and repair, survey and posi- 
tioning, and offshore engineering. 
Steve Helburn, senior vice president 
for worldwide operations, gave Sea 
Technology a view of their business. 
“While Oceaneering does a great 
deal of work outside of the oilfield, 
for the U.S. government as well as 
telecommunications and aerospace 
customers. these observations on the 
market relate mainly to the commer- 
cial side, primarily in oilfield sup- 
port. During the past two or three 
years we've seen good growth in two 
areas. remotely operated vehicles and 
one-atmosphere diving systems. 

“If you talk to the ROV manufac- 
turers you'll find that there has been 
an overall increase in capacity—they 
have delivered a number of new sys- 
tems this vear. There has been some 
consolidation within the group, with 
the companies operating large pools 
of equipment continuing to grow, 
buying the equipment of smallercom- 
panies. Some smaller companies have 
entered and left the business. There 
are essentially no new competitors in 
the ROV market, but we do project 
continued growth— both in the num- 
ber and sophistication of ROV sys- 
tems. New developments in manipu- 
lator systems and fiber optic umbil- 
icals will expand the range of tasks 
ROVs are relied on to perform in the 

oilfield and beyond. For example, we 
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are seeing an increase in use of ROVs 
for heavy work—cable burial, main- 
tenance and repair, deep salvage, and 
inspection work.” 


One-Atmosphere Diving 

In regard to atmosphere diving 
systems, the industry has seen greatly 
increased utilization over the past 
two years. Last year, Candive, a 
small company based in Vancouver, 
British Columbia. used the “Newt 
Suit”—an atmospheric diving system 
invented by Candive’s president—to 
support construction of a pipeline 


across Vancouver Sound. The Newt 
Suit provided complete construction 
support down to water depths of 900 
feet. 

“Oceaneering is currently involved 
in a large project off the U.S. West 
Coast for Exxon using our “WASP” 
atmospheric diving system for con- 
struction support—the systems are 
being used for non-destructive test- 
ing as well. We are using WASP sys- 
tems for drilling support to over 
2,000 feet. There are a number of 
interesting projects coming up which 
are suitable for atmospheric diving 
system technology.” Helburn said. 
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“Our survey group has been active, 
using global positioning system SIB- 
nals in conjunction with base stations 
along the Gulf of Mexico to provide 
precise positioning. Our search teams 
just located a military helicopter In 
17,100 feet in the Western Pacific 
ocean—which we think is a world 
record for searching—certainly Ocea- 
neering’s depth record. Deep water 
search and recovery is one of Ocea- 
neering’s strengths. There has been a 
lot of specialized work done at depths 
over 10.000 feet.” 

There is continued interest in deep 
water activity, both in the Gulf of 
Mexico and Brazil—not just for dril- 
ling and exploration. but for actual 
development. This trend is expected 
to continue for the next few years. 
The Shell Offshore Auger project is 
of interest to everybody because it’s 
the first true production at close to 
3,000 feet. 
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‘Business: Stable or Growing’ 
“There are quite a few people who 
are a bit pessimistic about the indus- 
try at the moment. but | don’t share 
that opinion, particularly in ROVs 
and atmospheric diving systems. A|- 
(Continued on page 53 ) 
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though everybody is fairly busy at the 
moment, we have been seeing a slow- 
down this vear in the Gulf of Mexico 
due to a local decrease in the price of 
natural gas. The concern is that bus- 
iness will not pick up in the Gulf next 
vear, but otherwise, on a worldwide 
basis, business is stable or growing.” 

Southeast Asia is picking up slowly 
and the North Sea is using more and 
more ROVs, both in the Norwegian 
and British sectors. However, the 
North Sea appears to be a market 
unto itself—the large diving support 
vessels continue to work there at 
rates that are not profitable, and it 
looks like that will continue for the 
next couple of years. There is an 
over-supply of these ships in the 
North Sea. 

The west coast of Africa is boom- 
ing. Most of the work is in shallower 
water within diving range. Oceaneer- 
Ing is sending two more diving sup- 
port vessels over there for long-term 
work, staffing two more offices in 
Nigeria, and setting up headquarters 
and a floating production, storage. 
and offloading system for Amoco in 
Gabon. “Weseea quadrupling of our 
revenues out of Africa—an area where 
we have had offices established for 20 
years,” Helburn noted. 

“As I said earlier, Brazil is in an 
expansion mode again, as is Argen- 
tina. There is a steady pick-up of 
work in South America. So overall. 
activity around the world is good— 
most of the work we are doing today 
is using technology and methods not 
even visualized ten years ago.” 

American Oilfield Divers Inc. AOD 
celebrated its tenth year of opera- 
tions this August. The Lafayette, 
Louisiana-based company credits its 
success to quality work. diversifica- 
tion, and continued research and 
development. said Kim Bourque. pub- 
lic relations manager. 


Largest Dive Support Fleet 

From the largest diving support 
fleet inthe nation, AOD continues to 
Operate inspections, non-destructive 
tests, and saturation dives. However, 
with an outlook of less diving work in 
the Gulf of Mexico, the company 
began accepting jobs on an interna- 
tional level this year that would other- 
wise have been turned down. 

AOD also continued to expand its 
Services through its Inland Division, 
its ROV Division, and subsidiary 
companies—Big Inch Marine Inc. 
(BIMS) and American Corrosion Ser- 


vices Co. Inc. (ACS), according to 
Bourque. 

AOD solves or assists in the solu- 
tion of clients’ underwater problems 
(damaged pipeline, corrosion situa- 
tions. maintenance, site clearance, 
inspections, etc.), Continued research 
enables safety and quality while pro- 
viding quicker and more efficient 
solutions to underwater problems. 

In response to Minerals Manage- 
ment Service's site clearance require- 
ments, AOD established a Sonar 
Subdivision™ that enabled divers to 
rapidly locate submerged objects with- 
in a 300 foot radius. 

The Inland Division was expanded 
in early 199] to include onshore work 
ranging from river or lake pipeline 
crossings to nuclear plant support. 

The ROV department (four cus- 
tom built TRVs (tethered remote 
vehicles)) primarily conducts inspec- 
tions but is also used to take cathodic 
protection measurements. conduct 
surveys, and determine if further div- 
ing work is needed. 

International Underwater Contrac- 
tors Inc., headquartered in New Y ork 
City. is a privately owned and oper- 
ated worldwide underwater contract- 
ing firm witha full range of interven- 
tion from shallow water diving to 
ROVs and deep diving manned sub- 
mersibles. The firm has offices on the 
U.S. East, West, and Gulf coasts and 
in Aberdeen. Scotland. Eric Galerne 
described business conditions from 
IUC’s perspective. 

“The year 1991 has been one of 
niches, where most companies, includ- 
ing IUC, have forged ahead in new 
areas and secured a foothold in these 
niches. IUC has strengthened its low 
cost ROV drilling support operations 
for remote areas, relocated its ROV 
support vessel Aloha, and further 
developed its inshore construction 
market. In general, business has been 
good in 1991, with activity steady 
and a little upward trend in price 
structure,” Galerne said. 

In Aberdeen the company increased 
its fleet of ROVs to four systems for 
serving the North Sea, Africa. and 
the Far East. This fleet is highly port- 
able and can provide services at sub- 
stantial savings over larger systems. 
This international! push is in light of 
shaky U.S. domestic prospects for 
1992's low price of natural gas. 

Because of the big decline in the 
California oil industry. UC relocated 
Aloha to the Gulf Coast. The fully 
equipped ship operates two Recon 
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IV ROVs that are designed to be fully 
redundant in all respects. The con- 
cept of dual ROYs, first introduced 
by Solus on drilling support con- 
tracts. has been further refined by 
1UC for pipeline installation contracts. 
In February the A/oha commenced 
work on the Iroquois Gas pipeline 
project with McDermott and suc- 
cessfully carried out the four month, 
around theclock ROV) diving inspec- 
tioncontract. After this project, Aloha 
completed a six-platform inspection 
program for the U.S. Coast Guard 
then returned to the Gulf to support 
Pipeline Plus. a one month pipeline 
installation. Currently the ship is 
enroute to the U.S. West Coast to 
complete a three-month contract for 
John Chance & Associates on the 
Exxon Santa Yenez project. 

The inshore diving market has 
transitioned from large construction 
project support to mainly inspection 
and repair work as local economies 
of the northeast continue to battle 
the recession. 1UC has maintained its 
emphasis on this market with good 
success despite the current down- 
ward cycle, Galerne said. 

“In 1992, most contractors will 
compete vigorously for every con- 
tract and keep costs down. Increased 
regulation. indiscriminate insurance 
costs. and increasing costs of high- 
tech ROV equipment will continue to 
plague the Industry in the coming 
year with contractors trving to in- 
crease the efficiency of shore support 
and offshore operations. We already 
See this occurring in major oil com- 
panies and large service tirms and 
expect to see even further reorganiza- 
tions realignments next vear. No one 
will be slow to the punch this time 
around. 

“We see the international play as 
the base of work for the next several 
years as domestic oil economics lose 
out to more favorable international 
opportunities.” Galerne said. “IUC is 
cautiously optimistic for 1992—cau- 
tious about the domestic oil patch 
and optimistic for its domestic work 
and international operations.” st 


Diving With & Without Armor—by J.B. 
Green. This book, originally written in 1859, 
is the autobiography of J.B. Green, an early 
hardhat diver. Green told his life story in this 
little book, which he sold for 25 cents. Avail- 
able for $7.50 from Atlantic Diving Equip- 
ment, Incorporated, 16509 Sylvan Drive, 
Bowie, Maryland 20715; (301) 464-8852. 
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The Search For and Recovery of the United A irlines 
Door Combined Effort of SUPSALYV, 


By Michael Cooper 
Project Manager 
Oceaneering International Inc. 


and 


Robert Whaley 

Engineer 

U.S. Navys Supervisor of Salvage 
Office 


Naval Sea Systems Command 


n 24 February 1989, a United 

Airlines Boeing 747-122 (Flight 
811) departed Honolulu, Hawaii at 
0153 HST (Hawaiian Standard Time) 
bound for Auckland, New Zealand. 
Between 22,000 and 23,000 feet on its 
climb to final cruise altitude. the air- 
craft experienced a “thump” followed 
by explosive decompression. The sev- 
erity of damage included the ejection 
of 10 starboard passenger seats. eight 
of which were occupied. A ninth pas- 
senger seated on the port side of the 
aircraft and not wearing a seatbelt was 
also lost. The flight crew subsequently 
made a successful emergency landing 
at the Honolulu airport. Examination 
of the aircraft revealed that the for- 
ward lower lobe cargo door had separ- 
ated in flight causing extensive damage 
to the fuselage and cabin structure 
adjacent to the door. 

The accident investigation team, con- 
sisting of representatives from the Na- 
tional Transportation Safety Board 
(NTSB), the Federal Aviation Admin- 
istration (FAA), United Airlines and 
Boeing, determined the probable cause 
of the accident to be an improperly 
latched forward lobe cargo door. To 
ascertain if this was, indeed, the case or 
whether other structural issues were 
the cause, the team requested the U.S. 
Navy’s Supervisor of Salvage (SUP- 


SALV) to attempt to locate and re- 
cover the cargo door. The door was 
thought to be located in water depths 
of approximately 14,165 feet of sea 
water (fsw). 


Search Action Initiated 

SUPSALYV tasked Oceaneering Inter- 
national Inc., its prime underwater 
search contractor, with locating the 
cargo door using the Navy's principal 
deep water search system, ORION. 
Oceaneering and SUPSALV’s director 
of operations, Tom Salmon, were accus- 
tomed to undertaking such challenges. 

Oceaneering, which has held the 
Navy’s worldwide marine object search 
services contract since 1983, has achieved 
a 93 percent success rate in locating 


ees 


Oceaneering, 


Towfish of ORION search system being launched. 


Flight 811 Cargo 
and Others 


objects temporarily “lost” on the sea- 
floor. Some of the more notable SUP- 
SALV search operations conducted by 
Oceaneering include Korean Airline S 
Flight 007 shot down by the Soviets, 
the Air India 747 lost in the North 
Atlantic off Ireland, the Space Shuttle 
Challenger search and recovery pro- 
ject and the South African Airlines 747 
that crashed in the Indian Ocean off 
Mauritius. This latter was in ocean 
depths of 14,600 fsw, and its location 
and subsequent recovery is still a record. 


The ORION System 
Oceaneering’s subsea engineering 
division, Ocean Systems Engineering 


(OSE), was given responsibility to up- 
(Continued on page 58) 
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grade the ORION search system from 10,000 fsw to 
20,000 fsw depth capability. This required OSE toired@ 
sign major elements of the system and to integrate the 
new elements Into the overall system. TheORION search 
system Is built around a Klein Associates side-scan sonar 
that incorporates dual 50 kHz side-looking transducers 
for long range detection of objects and dual 500 kHz 
side-looking transducers for high resolution Passes over 
contacts. 

The sonar can operate on either frequency or on both 
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ahead of the vehicle, a 210 kHz forward looking trans- 
ducer is mounted on the front of the vehicle. There are 
three 500 watt floodlights mounted On each side of the 
towfish to provide illumination for the Photosea intensi- 
fied charged coupled device (ICCD) video camera. The 
camera system incorporates both variable pan and tilt 
functions and operator controlled focus and zoom. Other 

oar S. accelerometers for 
monitoring pitch and roll, and a depth sensor, 

When a contact is noted and mapped, ORION has the 
capability to drop any of six Dukane Pingers over the 


transponders, the Sonardyne ROVNAV transponder on 
ORION interrogates the array and the vehicle's position 
can be tracked to within a few meters. Navigation/posi- 
tioning software developed by Oceaneering integrates 
acoustic positioning data with data from radio and satel- 
lite systems to provide real-time geodetic positioning of 
ORION and target of interest. 

Data and sensor control signals are multiplexed, con- 
verted to digital signals, optically encoded and transmit- 
ted along the 36,000 foot fiber optic cable used to tow 
ORION. The tow cable is constructed of a triple armor 
layer mechanical strength member. three single mode 
fiber optic wave guides, and three conductors, 

Onboard the surface vessel. the fiber optic cable is fed 
through a heave compensated. articulated crane that is 
used for launch, recovery, and towing of the vehicle. The 
crane Is mounted over a traction winch which disperses 
the loads generated in towing the ORION vehicle. For- 
ward of the crane/ traction winch is the hydraulic power 
unit that is secured to the take-up reel used to store the 
umbilical. The crane, traction unit, and storage reel were 
designed and built by Dynacon to the specifications gen- 
erated by OSE and approved by SUPSALYV., 

A deck cable transfers the signals from the take-up reel 
to the control van. Inside the control van, the various 
signals are split and sent to a variety of monitoring and 
signal processing computers. The side-scan sonar signal 
is fed to the Klein 595 digital graphic recorder and Triton 
Technologies Q-MIPS sonar image processing system. 
The sonar recorder controls the timing of acoustic bursts, 
processes the received signals, and prints the images on 
thermally activated paper. The Klein Model 595 recorder 
is a four channel recorder with 14 selectable ranges vary- 
ing from 12.5 to 750 meters per side. The 595 will adjust 
paper speed to match the survey speed either manually or 
via an interface with the positioning system allowing the 
printout to reflect a scaled representation of the bottom. 

The Triton Technologies Q-MIPS sonar enhancement 
system receives 4 channel digital sonar signals directly 


from the towfish. These sonar signals are stored on write 
once read many (WORM) optical disks. The WORM 
disks consist of an optical media that is capable of storing 
1.2 gigabytes of sonar data. The Q-MIPS system enables 
the operator to replay and alter the threshold and signal 
filter settings to better show anomalies located during the 
search and allow a comparison of the anomalies found on 
different search lines. The Q-MIPS also allows for remo- 
val of the water column and corrections for slant range 
errors when operated in the mapping mode. However. 
this mode is used only during data playback in order to 
preclude possible loss of data being taken during the 
search. 

The vehicles’s heading, pitch. roll, and depth are dis- 
played digitally on the center console of the control van 
and interfaced into the Q-MIPS for storage. The amount 
of tow cable deployed and tensions incurred by the tow- 
ing crane are also logged. A video recorder is used to tape 
the video signals sent up from the vehicle’s ICCD camera. 
All topside activities occurring around the various deck 
systems are monitored using cameras mounted on the 
vans. 

The navigation portion of the control van consists of 
an integrated navigation suite built around a Hewlett 
Packard 9000 series computer. This high speed computer 
is used to generate. display, and store both vessel and 
towed vehicle positions in real-time. The system will 
accept a variety of both surface and sub-surface naviga- 
tion inputs using software designed and written specifi- 
cally by Oceaneering. The software was modified to 
accept data from sensors specific to the ORION vehicle. 

The position of the towfish is continually displayed on 
the control van monitors as the vehicle transits the trans- 
ponder field. The acoustic transponders are calibrated 
using the navigation computer and deployed prior to 
launching ORION. The transponders are assigned real 
world coordinates using industry standard acoustic navi- 
gation procedures and computations. 


Preparations for the Search Operation 

Prior to commencing a search Operation. supporting 
information was collected to assist in delineating a prim- 
ary search area. 

During the preliminary investigation, the NTSB plaved 
back radar returns from the aircraft transponder recorded 
by the Fleet Area Control and Surveillance Facility 
(FACSFAC) (accuracy stated to be | nautical mile in 
range and 1° in arc at 100 miles range). Playback of radar 
data taken near the time of the accident indicated an 
additional number of primary target returns. thought to 
be the cargo door and related debris, just behind and west 
of the aircraft's line of flight. These targets were tracked 
to an estimated altitude of about 10,000 feet. the radar 
horizon. 

NTSB performed a trajectory analysis of the debris 
using the National Weather Service (NWS) meteorologi- 
cal data on winds aloft. Information was based on a 
weather balloon released at Hilo. Hawaii, approximately 
two hours prior to the accident. The trajectory analysis 
yielded an estimated location of the debris impact area on 
the sea surface. 

Analysis of three hypothetical pieces of debris (which 
proved invaluable in ascertaining a search area and in the 
Subsequent location of the cargo door during the visual 
bottom search) was performed vielding the following: 

° A4 X 4 foot piece, weighing 6 pounds. witha CDS 
(coefficient drag surface) of 0.9 which reduced its effec- 
tive cross-section area to 10 square feet had a projected 
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displacement of 7,600 feet south and 
9.800 feet west from point of sepa- 
ration 

© Another piece with thesame param- 
eters except weighing 20 pounds was 
displaced 5,100 feet south and 4.500 
feet west 

e The third piece, a 10 X 20 foot 
section, weighing 2,500 pounds, witha 
CDS of 0.365 which reduced its effec- 
tive area to 127 square feet had a pro- 
jected displacement of 3,500 feet south 
and 2,217 feet west. 

The search area was developed by 
pinpointing the exact time of separa- 
tion as determined by playback of the 
radar tracking data from the presumed 
target. The target was tracked by almost 
every sweep of the radar to the calcu- 
lated radar horizon. Based on the tra- 
jectory analyses using an average of 
the debris sizes. the location of the 
impact area was then determined. 

Position data taken by U.S. Coast 
Guard and U.S. Navy surface craft 
who had successfully located surface 
debris was also considered. Position 
information was questionable, how- 
ever, because the availability of con- 
sistent and reliable Loran C navigation 
signals in the Hawaiian Islands was 
lacking; satellite coverage was absent 
for extended periods of time; and 
finally, as the successful search took 
place over a year from the time of the 
accident. interviews with participating 
Coast Guard and Navy personnel to 
gain first person accounts of naviga- 
tion conditions was not possible. 

Contact with the U.S. Geological 
Survey Office (USGS) yielded useful 
geophysical and oceanographic data. 
The USGS provided data from an ear- 
lier GLORIA sonar voyage. GLORIA 
is a wide swath 12 kHz side scan sonar 
system providing macroscale bottom 
features. GLORIA data indicated some 
extreme relief in areas to the south and 
northeast of the projected search area. 
The sea floor was otherwise found to 
be benign with small particulates sus- 
pended in the water column resulting 
in a fine silt layer on the bottom. 


The Search Begins 

The Navy’s ORION system was 
modified and refurbished in late 1989. 
The system was subsequently deployed 
offshore Norfolk, Virginia, in April 
1990 and used to successfully locate an 
S-3B aircraft lost in 10,500 fsw. The 
system was then returned to its logis- 
tics base in Ft. Lauderdale, Florida, 
quickly tuned up, and shipped to 
| Honolulu. The system arrived in July 


for mobilization aboard the T-ATF, 
USNS Narragansett. Narragansett de- 
parted for the search area on 26 July 
immediately after a succesful dockside 
wet test of the ORION system. 

As previously mentioned, Loran Cc 
navigation signals in the Hawanan 
Islands were unreliable. therefore the 
global positioning system (GPS) served 
as the primary navigation system even 
though full time satellite coverage was 
unavailable. As only 13 of the pro- 
jected 24 satellites were available dur- 
ing the search period, the window of 
coverage was approximately 18 hours 
per day. During periods of satellite 
coverage, repeatable accuracies of 49- 
98 feet were achieved. 

Upon arriving at the search area, an 
XBT probe was launched to calculate 
the speed of sound. As the probe could 
not gather temperature data beyond 
6.560 feet, its information was corre- 
lated with temperature and depth data 
telemetered topside during the descent 
of the first Sonardyne low frequency 


duc to the reduction In Meteney ae Nae is in ch 
mencing the turning Opetaiorss aie necessariy, 
slow and gradual to permit retrieval of an adequate amoun 
able to prevent the towfish from hitting the bottom, 

ane sat effective method of conducting a search along 
adjacent lines is a racetrack pattern where the vessel ue 
a reciprocal course very slowly alter Bae eae oe fo) ae 
area of interest a distance sufficient More toa a the 
cable to re-stabilize and maintain the tow ish ate e ae 
ferred altitude off the bottom before re-entering the searc 
peas. dual frequency sonar was operated at a ee one 
feet per side with line spacings of 328 feet. I his allowe i 
100 percent overlap of adjacent lines while eae a ve 
probability of detecting an object measuring less than 4 
feet. 

During the third search line. two small objects were 
located. The targets were smaller than | x2 feet and believec 
to be made of light weight material. possibly aircraft skin o: 
debris from the overhead bins. The search effort wa 
expanded in a easterly direction based on the trajector 
analysis which indicated that lighter material would trave 
farther west and south of the cargo door. On the second da’ 
of the search, an object of parabolic shape and very near th 
size estimated for the cargo door was located. 


COMPATTS. Accurate knowledge of 

the speed of sound was essential in order to precisely 
determine ORION’s position within the long base line 
acoustic navigation net. Additional COMPATTS were 
then deployed at predetermined positions to cover the 
4-by 4-mile search area. The area was oriented along the 
aircraft's flight path of 185°. 

The process of calibrating the acoustic array began 
with the interrogation of each bottom moored trans- 
ponder using a surface towed transducer. In this way the 
baseline distance between each transponder and its com- 
patriots was determined. After this relative calibration of 
the array, the COMPATT located at the northwest 
corner and the southeast corner were “boxed-in” by tak- 
ing simultaneous GPS positions and measured ranges to 
all transponders while the ship was navigated in a box 
around each respective COMPATT. The simultaneous 
positions and ranges were then computed to give a real- 
world position for the two COMPATTs. Final positions 
for the balance of the array were computed based on the 
two “boxed-in* COMPATTs and the baselines measured 
during the relative calibration. 

The set and drift of the surface currents and wind speed 
and direction were also determined while performing the 
relative calibration of the acoustic net. These initial 
observations showed a consistent effect of approximately 
2 knots to the south. In light of the estimated size of the 
cargo door debris, the need to maintain steerage at search 
speeds of 2-3 knots (to improve the probability of detec- 
tion), and the desire to maximize search operations dur- 
ing times of satellite coverage, search lines were run ina 
northerly direction only. Any southerly transits of the 
search field were scheduled to occur when GPS satellite 
coverage was not available, 

The first search line through the area was conducted 
with the towfish approximately 65 to 100 feet off the 
bottom to get a general idea of seabed topography. 
Although the area contained a gradual slope, there was 
no major bottom relief. A majority of the time consumed in 
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Subsequent lines over the targe 
showed three to five very small items ¢ 
high reflectivity (indicating high prot 
ability of metal) as determined by po: 
processing of the sonar image. Base 
onsize and signal strength, one contac 
was believed to be the cargo door. 

A deep ocean transponder (DO? 
was deployed close to the target fi 
later use to help relocate it. The DO 
(which responds to a 30 to 70 kF 
interrogation signal) was launched fro 
the Narragansett based on a targ 
position computed from ORION’s int 
grated navigation system. 

Immediately following the sear: 
operation, a formal presentation 
findings was made to the accide 
investigating team. Based ona numb 
of factors, (high probability of the co 
tact being man-madeand of the appro 
imate size of the cargo door, as well 
the absence of any “scouring” whi 
indicated the object recently impact 
the bottom), it was decided to atte 
positive identification and recovery: 
the target. f 

The Seacliff, a U.S. Navy mann 
submersible capable of operations 
depths of 19.680 fsw is Operated a 
maintained by Submarine Devel: 
ment Group One(SUBDEVGRU O: 

in San Diego, California. The syst 
was loaded onto R/V Laney Chou 
which departed for Honolulu or 
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September. Robert Whaley from SUP- 
SALYV joined the group in Honolulu 
and then sailed for the operation area 
on 14 September. Severe weather de- 
layed the investigation for four days 
followed by two days of equipment 
related delay. but on 2! September the 
Seacliff was launched over the location 
of the target thought to be the cargo 
door. Upon arriving on the bottom, 
the Seacliff located the DOT marking 
the target and proceeded to inspect the 
debris field located during the search. 
The target initially thought to be the 
door turned out to bea portion of the 
cargo luggage container. The SUP- 
SALYV representative then suggested 
that Seacliff conduct a radial bottom 
search from the northeast to southeast 
quadrant since the trajectory analysis 
had shown the heavier objects would 
impact the ocean to the north and east 
of the lighter weight debris. The bot- 
tom section of the door was subse- 
quently located on 26 September and 
recovered. Additional dives in the Sea- 
cliff located the upper section of the 
door which was recovered as well. st’ 


MARLIN, the 


2-man diesel-electric submarine 
designed and built by Marlin 
Submersibles Ltd, Plymouth, 
England? Well, it seems the 
only two built by Paul 
Moorhouse (prototype 
$101 & S102) are now in the 
hands of Swe-Sub, Lulea, 
Sweden. This company 
bought the two subs in 1989 
for a Swedish project and 
now offers them with tools 
that can be deployed by the 
sub. One tool is acable dredging 
device that has been recently 
tested between Sweden and Got- 
land in the Baltic. Another is a 
wire cutter that is deployed from 
the surface and positioned by a 
submersible. Marlin hasa range 
of 200 nm on the surface and 25 
nm submerged. Its rated water 
depth is 215 meters. 
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Dolphins use boats 
to hitch-hike rides 


(avieatea) Cue H97 8 7) 
When dolphins follow a motor 
boat they are not merely being 
friendly — they are getting a 
“free ride,” a team of scientists 
reported this week. 

“They are taking advantage 
of the wake of the boat to glide 
through the water using about a 
tenth of the energy human swim- 
mers would,” according to Dr. 
Terrie Williams, the main author 
of an article in Nature magazine. 


“We don’t know how they do 
it, but they are somehow making 
use of the superb streamlining of 
their bodies and the change of 
pressure in the water caused by 
the passage of the boat.” 

Dolphins do not swim as 
other animals do when following 
a boat. “They glide like a surf- 
boarder on the wake, moving in 
and out of the water with an 
almost perfect economy of 


energy,” the article said. 
Citactéan , 7-5.) 


5c 


Frogman Spy—by M.G. and J.A. Welham. A 
true spy story about Commander Buster 
Crabb—who disappeared during a diving 
mission to obtain information on the Russian 
navy. This book unearths evidence that sug- 
gests Crabb was captured by the Russians. 
$30 from Becketts Cottage. Bungay Road, 
Hempnall, Norwich, England, NR15 2NG. 


Nikita Miser” CFE? 195.2) 


ROV Technology 


vonec Awaree USA" (MAL 192) [vids £/094) 
By Carl Boyer 
Ree subs with ‘“‘seeing-eye’’ video cameras 


are scouring the world’s murky oceans, 
providing scientists with new information 
about deep-sea resources. ; 

Thanks to bold innovations in robotic subma- 
rine design, scientists around the world are 
getting their first glimpse of the deep oceans 
secrets. After nearly two decades of develop- 
ment, remotely operated vehicles (ROVs) have 
finally come of age. 

Computer science, sensors and advanced elec- 
tronics have brought artificial intelligence to 
these robot subs. Equipped with this technology, 
many ROVs are trained to process the world 
around them, translate that data and take action 
in response — all without the aid of a human 
operator. 

Artificial intelligence systems have cut the 
conventional umbilical cord from sub to mother 
ship. ROVs can react on their own to changing 
deep-sea currents and other variables. Reliable 
free-swimming robot subs can make decisions on 
their own without top-side supervision. 

“Robotic vehicles increase our ability to work 
underwater,’”’ says Dana R. Yoerger, an asso- 
ciate scientist in the Department of Applied 
Ocean Physics and Engineering at the Woods 
Yole Oceanographic Institution. ‘“Recent technol- 
ogical progress has made these robotic vehicles 
more capable, less expensive, and easier to 
use.” bia 
Yoerger, the principal designer of Jason — the 
ROV system used by Robert Ballard in 1986 to 
explore the Titanic (U/USA, Feb. ’87) — is 
currently working on an untethered ROV called. 
ABE (Autonomous Benthic Explorer). 

“ABE is designed to remain on the bottom for 
extended periods of time, mostly in a low-power 
sleep mode, eventually as long as one year,” 

Worldwide, engineers are developing similar 
robot subs to prospect for mineral riches, repair 
oil installations, and perform rescue and recov- 
ery missions. Other tasks performed by ROVs 
include mapping activities and shipwreck loca- 
tion and salvage. 

To get around the deep ocean’s darkness, 
Scientists designed the ROV’s mechanical manip- 

ae arm to operate by sound rather than 

Deep Ocean Engineering, a robot sub builder 
based in San Leandro, Calif., uses a system of 
electronic sensors to detect the weight and 
composition of objects under the water rather 
than relying on television pictures that are often 


“Operators can hear metal objects as thuds.” 
says Graham Hawkes, president of the firm. 
Other objects, such as glass, translate as 
pings.” | 
Hawkes used this kind of ROV to locate fi 

L @ ff 
Avenger aircraft off the coast of Fort fader 
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Leaks Deep-Sea Secrets 


Ee ae st surOVs are use today: tethered 
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net cate S etroleum, the Centre for 


Together with Saga P 1 
Tegcertial Research in Norway has established a 


forms of 
laboratory to test some of these newer 
communication. The object is to improve te 
effectiveness and safety of remotely controlle 
underwater operations, researchers say. 


To accomplish this, ROV controls are being 
simplified so that the operator has the feeling of 
being down in the depths where the work is 
taking place. Operators can carry out various 
tasks by talking to the systems. Completed tasks 
are also acknowledged by speech and light 
signals. - 

To simplify visual orientation, a composite 
picture is presented to the operator on a com- 
puter-enhanced video screen. A synthetic image 
shows an overview of the workplace as it would 
appear if the water was crystal clear. This 
picture has a wide field of view and gives a good 
overall impression. The real picture coming from 
the video camera mounted on the underwater 
vehicle is adapted and superimposed on the 
synthetic picture. This has a narrow field of view 
and shows the workplace in close-up. The ROV’s 
video camera is movable and controlled by the 
movement of the operator. 


According to Norway researchers, this kind of 
communication should alleviate problems of 
tiredness and stress which can arise when using 
conventional control equipment. 


Other improved man-to-machine control meth- 
ods being designed at the Centre for Industrial 
Research: a chair which links the operator’s 
movements to the on-screen camera view; 
direct, vocie-activated command of control func- 
tions; and a data glove which transfers small 


movements of the operator’s hand to a manipula- 
tor arm. 


Automation and remote control are Opening the 
deep ocean to the eyes of marine scientists, 
archeologists, oceanographers, even treasure 
hunters. Around the world, researchers in ROV 
technology are working to improve these new 
systems. . 


Some day soon ROVs will prowl the sea 


‘bottoms of every major ocean, including the 7 


percent that is covered by a permanent icecap. 
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Untethered ROV — lllustration depicts ABE, a free-roaming ROV designed to remain on station for 
long periods of time at great depths. 


Martin Marietta Moves MUST Lab 
To Perry Technologies Location 

Martin Marietta’s Mobile Undersea System Testbed 
(MUST) Laboratory. a highly versatile autonomous under- 
water vehicle (A UV). has been relocated from San Diego to 
Perry Technologies in Riviera Beach, Florida. The MUST 
Lab relocation includes the vehicle, support vans, handling 
systems, and key MUST personnel to provide continuity of 
Operations. 

Perry Technologies. an operating unit of Martin Marietta 
Corp. will be the homeport for MUST and Perry will 
manage MUST operations from its new Riviera Beach 
Marine Base in support of both internal projects as well as 
those for government. industry. and academic institutions. 

The MUST Lab. consisting of a 35-foot-long, 54-inch- 
diameter AUV, has operated in the San Diego area since 
initial sea trials in early 1989. During the last two years, over 
60 dives and 200 successful launch and recovery operations 
have been performed in support of critical AUV technolo- 
gies including advance sensors, control systems, and vehicle 
propulsion. 

The homeport transfer to Riviera Beach, with logistical 
support capabilities and close proximity to deep water 
Operating areas and government range facilities, was made 
Possible by Baltimore-based Martin Marietta Aero & 
Naval Systems’ acquisition of Perry Technologies in Sep- 


tember 1990. 


AIP FOR SWEDISH SUBS 


Kockums AB has received an 
order for Stirling air-independ- 
ent propulsion (AIP) systems for 
the three Gotland (A 19) class 
submarines it is building for the 
Royal Swedish Navy. In fact, 
Gétland, which is scheduled for 
launch late 1994, will be the first 
military submarine to have been 
ordered with AIP. 

The AIP system consists of en- 
gineés, generators and LOX stor- 
ageand control andis builtintoa 
single, neutrally-buoyant hull 
section that can be incorporated 
into a newbuild sub or inserted 
into an existing sub. In 1987, the 
Nacken, an earlier built RSwN 
submarine, served as the test bed 
for the Stirling system in an 
Operational submarine. 


dollar Afuwinaur in 1961. In three years, the world’s then deepest diving submersible—and the 
first constructed of aluminum—was launched in Groton, Connecticut. Aluminaut was designed to 
explore ocean depths to 15,000 feet. Two of its most outstanding feats were aiding in recovery of 
the lost hydrogen bomb off Palomares, Spain, in 1966 and recovering the sunken A/vin 
submersible off Cape Cod in 1969—then the deepest salvage on record. A/uminaut, like several 
contemporaries, was deactivated in the mid-1970s. She is currently dry docked at the Port of 
Richmond for refurbishment over several months. 
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Untethered, On Station 


By Dr. Dana R. Yoerger 
Associate Scientist 
Dr. Albert M. Bradley 


Research Specialist 
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and 


Barrie B. Walden 
Senior Research Specialist 


T he autonomous benthic explorer 
(ABE) is a vehicle that will per- 

form scientific surveys of the seafloor 
over an extended period of time with- 
out a support vessel. complementing 
existing manned submersibles and 
ROVs. A preliminary application of 
ABE will be repeated surveys of hvdro- 
thermal ventareas at depths of 4.000 to 
6,000 meters. 

Hydrothermal vents are dynamic 
structures that occur in seafloor 
spreading regions along the Mid-ocean 
ridge where proximity of underlying 
magma drives an associated hydroth- 
ermal circulation. As the water exits 
the seafloor. it cools rapidly and de- 
posits enormous amounts of solute. 
often in chimney structures as high as 
10 meters. 

The resultant fluxes of heat and 
chemicals directly effect the chemical 
and thermal balances of the entire 
ocean. The hydrothermal vents also 
fuel vibrant ecosystems through che- 
mosynthesis. Diverse bacteria use the 
chemical energy from reduced com- 
pounds in the fluids to provide food 
for animal life. In turn, biological 
activity alters the vent fluids. 

Better observations are required to 
answer many basic questions. The 
chemical flux from the vents may dom- 
inate and stabilize the global long-term 
composition of seawater or it may be 
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trivial—it depends on what estimate of 
total flux is used, high or low. Plumes 
of the hot, buoyant fluids from the 
vents may also effect circulation on 4 
basin-wide scale. Little is know about 
their temporal variability. 
Manned submersibles will continue 
to play a dominant role. particularly 
for optical imaging studies and sam- 
pling. ROVs (towed and tethered) and 
specialized instruments lowered on 
cables will be used more in the future. 
with increased multi-sensor capabili- 
ties. high-bandwidth real-time feedback 
to the surface. and improved endurance. 
They will tend thermal. acoustic, Opti- 
cal, and mical instruments on the 


transit and good hover control. 


Vertical Thrusters 
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The configuration of the autonomous benthic 
explorer, a very stable sensor platform utilizing 
glass spheres for flotation, permits efficient 


bottom oF in moored arrays. 

Expeditions by ROVs and SO 
ibles cannot remain ona given site or 
more than 4 few weeks at a time or 
return to the site very often. On the 
other hand, ABE. over extended perl- 
ods of time and independent of a sup- 
port vessel, will capture the dynamics 
of the vent processes. 

Complementing fixed instrumenta~ 
tion, ABE will provide “snapshots 
taken at prescribed intervals over an 
area of several thousand square meters. 
ABE. commanded to perform a survey 
by fixed instrumentation, will carry 
instruments that detect interesting trans- 
ient phenomena such as seismic events 


or releases of fluid, mitigating the need 
for a dense network of fixed sensors. 

Dominant design considerations for 
ABE were that it function initially for 
about six weeks but eventually for a 
year On a mission and at depths to 
6,000 meters. Number of sensors and 
volume of data was not to rival that of 
ROVs or manned submersibles. only 
to fill the gap between full-scale sur- 
veys. Specifications are: maximum 
speed—2 knots. cruise speed—] knot. 
total survey distance—30 kilometers. 
and total survey time—SO hours. 

Preliminary scenarios require the 
site to be prepared with acoustic bea- 
cons and an anchoring point by an 
ROV or submersible. ABE will be 
acoustically navigated. equipped with 
optical imaging sensors permitting pre- 
cisely navigated photo surveys to be 
repeated. and be able to measure phys- 
ical properties of seawater. 


Operations 

In a deployment, there are four 
modes of operation: descent to the site. 
resting in low power mode. survey. 
and ascent for retrieval. 

In the descent mode, ABE will free- 
fall to the seafloor with a drop-weight 
system (saving energy) in a 3:1 glide 
angle with sufficient speed to deal with 
currents while homing on a low fre- 
quency beacon (30 kHz) deployed dur- 
ing site preparation. When close to the 
bottom. ABE. dropping the weights. 
will adjust to become neutrally buoy- 
ant and then with thrusters maneuver 
and latch to the prepositioned anchor 
point. Utilizing simple acoustic teleme- 
try. ABE will report its status and then 
go into a low-power sleep mode. 


In the sleep mode, ABE will draw 
only 10 milliwatts with virtually all sys- 
tems down except a microcomputer 
that will wake up once a second to 
check vehicle and acoustic commanded 
status. The master computer will keep 
track of time and power up other sys- 
tems, in whole or in part, when required. 
Sensor systems may be turned on peri- 
odically to check for environmental 
change and thrusters may be run occa- 
sionally to prevent fouling. 

In the survey mode, ABE will pre- 
cisely navigate bottom transits with a 
high frequency (300 kHz) pulse-time 
System (positional accuracy, several 
centimeters over 100 meters). Over a 
larger area with less precision. ABE 
will use range-bearing measurements 
from the 30 kHz system. Tota! horiz- 
ontal distance travel (10 to 50 kilome- 
ters) depends on batteries selected. 


Vertical position will be measured by a 
precision pressure sensor system and a 
hear-bottom acoustic altimeter. 

In the ascent mode, initiated at a 
preprogrammed time or by an acoustic 
command to jettison ascent weights, 
ABE ascends passively while being 
tracked via its acoustic beacon. 


Configuration Considerations 

The long experience with the manned 
submersible A/vin and ROV Jason, 
both reliable and maintainable ocean 
depth scientific systems, was taken into 
consideration in the design of ABE. 

Factors influencing ABE configura- 
tion were: low power consumption in 
transit, maneuverability (translation 
and rotation), good stability without 
active control, high static stability in 
roll and pitch, steady depth control, 
good hover control. low cost, and sim- 
ple construction. The factors led to the 
selection of glass spheres (six spheres, 
each 17 inches in diameter) for primary 
buoyancy (glass spheres are reliable 
and low in cost) and putting heavy 
payload (batteries) low for good stabil- 
ity. These choices, in turn. effected the 
configuration of the vehicle. 


Dynamics 

Examined through analysis and scale 
model testing, ABE will have good 
stability while moving forward and 
good pitch and roll stability (well 
damped in roll, lightly damped in 
pitch). With a non-zero angle of attack, 
the configuration will generate sub- 
stantial body lift. To change angle of 
attack and therefore coordinated for- 
ward movement and depth change, 
and to aid the vertical thrusters to 
overcome the high pitch stability, the 
shifting of “ascent weight” for pitch 
trim will be employed. 

The dominant hydrodynamic param- 
eters have been investigated through 
tow tank tests of a 1,3 scale model. 
The remaining parameters will be de- 
termined through full-scale system 
identification. 

In low speed vehicles like ROVs, 
thruster placement and dynamics have 
Proven to dominate vehicle dynamics. 
The placement of ABE’s thrusters repre- 
sent a compromise between static effi- 
ciency, good dynamics, and fouling 
considerations. 

The two vertical and horizontal 
thrusters have been positioned to pro- 
duce minimal torque. Two stern thrus- 
ters were centrally placed at the end of 
the buoyancy packs to maximize pro- 
pulsion efficiency. These thrusters, 
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which are located above the centers of 
mass and drag. will create a pitching 
moment. To compensate for it. a third 
forward thruster will be placed low in 
the vehicle just above the main instru- 
ment housing to develop a differential 
thrust. Final thruster placement will be 
determined by experiment. 

Actions have been taken to over- 
come the tendency of torque-controlled 
thrusters to have sluggish nonlinear 
response especially in fine maneuvering. 
Oil-filled brushless motors (50 watts 
optimum, 200 watts peak) have been 
selected to drive ducted propellers 
through a 10:1 gear reducer—a good 
compromise between motor weight, 
efficiency, and windage losses. The 
motors will be controlled serially and 
will have microprocessor front-ends 
that will allow them to be controlled in 
either torque or speed. 

During ABE development, three 
different battery power systems will be 
used. all safe and reliable—gelled elec- 
trolyte lead-acid secondary cells (con- 
veniently rechargeable) for initial vehi- 
cle testing. alkaline primary cells for 
moderate duration survey work. and 
lithium primary cells for long duration 
missions. Mounted in the main instru- 
ment housing (22.000 centimeters 
cubed) for access and replacement. the 
batteries will accommodate 2.4, 8. and 
30 kilowatt hours, respectively. 

ABE must have adequate sensing of 
position and heading and a good video 
system, plus be able to make physical 
measurements of water. Sensors will 
be located on the nose of the main 
pressure housing and along the keel. 
Cameras will be placed in the nose of 
the buoyancy pods. and cabling routed 
inside pods and struts as far as practi- 
cable to avoid drag. 

The video system will consist of two 
monochrome and one color CCD cam- 
eras. Strobes will be placed as faraft as 
possible. Overlap in the water column 
between the strobe beam and volume 
scribed by the camera conical view and 
the seafloor has been minimized to 
decrease backscatter. ABE’s short length 
and limited strobe power will probably 
prevent it imaging at altitudes of more 
than a few meters. 

Measurements of water temperature 
and optical clarity will be by conven- 
tional techniques. Measurements of 
salinity by electrical conductivity will 
also be included. although long-term 
sensor stability is a problem. 

ABE will be navigated during a sur- 
vey by a 300 kHz transponding long- 
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maree cele heading, ABE will carry 4 fluxgate Seat 
to measure magnetic heading and an angular 2 ent 
sensor to help produce a high bandwidth eso ae 
tionally, the navigation net will be interrogated a e 
from responders on the bow and stern, which will provide : 
low bandwidth heading measurement aligned with the nav 
igation net and free from magnetic disturbances. 

Depth determination will be by a well-known, commer- 
cially available device. 


Computer System . . 

Computer system requirements are compact size, string- 
ent power use especially during sleep mode, and substantial 
floating point power. For software, an efficient real-time, 
multi-tasking infrastructure is required. Both hardware and 
software must be expandable to accommodate more com- 
plex sensors and missions. In addition, the system must be 
capable of transitioning froma tethered debugging configu- 
ration to untethered operation. 

The system has a distributed hardware architecture, with 
nodes communicating serially. Each node contains low 
powered single chip microcomputers (68HC1!1), some with 
considerable additional computing power (T800 transpu- 
ters which communicate with each other serially at 10 meg- 
abits per second). Generally, each sensor and actuator con- 
tains its own microcomputer for both communication and 
low-level processing. 

In the initial configuration. there are four serial buses— 
three 9600 baud lines and one transputer link. The master 
controller (on a 68HCI1 microcomputer) uses one of the 
low speed links to issue commands and to collect data. It 
also communicates with nodes NAV and CON. The later 
use transputers for the floating point intensive navigation 
and control tasks. When the vehicle is in the sleep mode, the 
NAV and CON transputers, as well as most other nodes, 
will be powered down. Both NAV and CON have dedicated 
low-speed serial buses for navigation sensors and thruster 
motors, respectively. When NAV and CON are powered 

down, their serial interfaces pass commands from top level 
ABE controller down to the sensor and thruster low-speed 
buses. When active, NAV and CON can also inter-commun- 
icate at high speed using a transputer link. When increased 
floating point power is needed in subsequent designs, NAV 
and CON can easily be extended through these available 
transputer links. 

The master control node is always powered up, keeps 
track of time, monitors integrity, and receives simple com- 
mands via an acoustic link. It contains the mission plan, 
such as when to perform a survey, the sequence of move- 
ments, and sensor sampling and logging strategy. It powers 
the transputer nodes up and down, interrogates sensors for 
integrity, checks the surrounding environment and logs the 
data, and checks and periodically energizes the thrusters to 
prevent biofouling. 

The imaging data dominates the data logging system 
design of the raster controller—each image containing 1/4 
megabytes before compression and all three cameras cycled 
every 2 seconds. Transfer rates and total capacity of current 
technology are challenged. Off-the-shelf mass storage devi- 

ces (disk drives, tape drives, digital audio tape, and optical 
disks) are being considered. Transfer rates favor the disk 
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Control System 
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For the initial ABE control system design. the chal- 
lenge is in dealing with the uncertainty in the dynamic 
properties of the vehicle and the environment. Sensors 
and actuators may degrade or even fail during the course 
of a mission. Also the environment can change (vent 
fields have currents with both horizontal and vertical 
components). ABE must compensate for these and other 
changes, or be able to determine when compensation 1s 
bevond its capabilities. Possible alternative actions are. 
wait for better conditions. or abandon the entire mission 
and render itself safe until a recovery command is 
received. 

Recent results show that nonlinear adaptive control 
methods based on sliding control show promise for solv- 
ing these problems. Based on Lyapunov stability criteria. 
the control system can accommodate a prescribed level of 
dynamic uncertainty due to factors such as imprecise 
modeling but automatically adapt to changes that reflect 
changes in the model beyond the prescribed limits. In 
recent tests, the adaptive sliding control system could 
detect changes in control gain on multiple degrees of 
freedom. automatically refine the vehicle model until 
performance achieved a level corresponding to a pres- 
cribed level of mode uncertainty. then automatically 
revert to a nonadaptive configuration. Moreover. a 
model of the new dynamics is explicitly formed which can 
be used to determine whether the change s too great to 
permit the mission to continue. These methods will be 
appropriate for dealing with the most common dynamic 
problems anticipated. such as thruster degradation or 
failure, buoyancy changes, and currents. 

After success with deterministic surveys, future ABE 
missions will extend to far less structured tasks. These 
include lagrangian drift measurements in hydrothermal 

- plumes, efficient mapping by following chemical or 
thermal gradients, and event driven surveys based on 
measurements from fixed complementary sensors such as 


-20- 


tomographic arrays, acoustic doppler 
velocity meters, or ocean bottom seis- 
mometers. However, there is little 
chance of success for these types of 
tasks until the system can be proved 
reliable for well-described, determi- 
nistic surveys. 

The vehicle computing capability 


ITURL FACILITIES 
PISCES V SUBMERSIBLE 


The PISCES V is a 3-person, 1-atmosphere submersible that is capable of reaching 
depths of up to 2,000m (6,300 ft.). 
observers in a 2.13m (7-ft.) diameter pressure hull. 
two hydraulic manipulators and a sonar ranging device. 
with emergency life support for 72 hours. 


The PISCES V operates with one pilot and two 
The submersible is equipped with 
Dive duration is 6 to 8 hours 


Equipment carried by or used in conjunction with the submersible includes: 


can be expanded directly by adding - sample storage baskets - directional antenna and pingers 
more transputer elements. - color 8mm and HI-8 video cameras, fosite ie pe eine 
. , monitors, and recorders - recorder for salinity, 
bts software architecture for imple- - flood and video camera lights temperature, and depth 
menting higher level of control for - 35mm still camera and strobes - Mini-Ranger navigation system 
- sediment grab samplers - short-baseline submersible 


unstructured tasks is the subject of 


- current and temperature meters 


tracking system 


lively debate within the mobile robot - measuring devices - dictaphone tape recorder 


and AUV community. ABE willaccom- 
modate the most appropriate one. ‘st 


application 0 


be adapted 


Additional equipment must be supplied by s ¢ 2 
f this equipment must be discussed with the operations team so that it can 


for use on the PISCES V. 


- water samplers 
the scientist. However, the nature and 


HURL may be able to fabricate additional 


requested items provided the cost is minimal and the request is made at least three 
months in advance of its use. 
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In celebration of the tenth anniversary of its annual INTER- 
VENTION/ROV Technical Conference and Exposition, the 
ROV Committee is returning this international event to San 
Diego, CA, where it originated in 1983. The show, which 
features all aspects of subsea intervention, including manned 
diving, manned submersibles, as well as underwater remotely 
operated vehicles (ROV), has ventured from San Diego—where 
it was held in 1983, 1984, 1985, 1987 and 1989—to Aberdeen, 
Scotland (1986), Bergen, Norway (1988), Vancouver, Bntish 
Columbia (1990) and Hollywood, FL (1991. In addition toa gala 
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celebration honoring the companies, organizations and in- 
dividuals that made the industry a cohesive and coooperative 
community, a Technical Program will be held in conjunction 
with the exposition. 

For additional information conceming Intervention-92, please 
contact their Exhibits Chairman: 

Bill Hulburd 

P.O. Box 261149 

San Diego, CA 92196 

Phone (619) 536-8404 Fax: (619) 695-1197 


Markus Bengtsson 


W-SUB Ltd. 


P.O. BOX 86 SF-20101 
Turku Finland 

phone: 358 21 401 100 
fax: 356 21 401 401 


W-SUB Ltd, established 7.9.1988, is a dynamic, modern 
company in Turku, Finland. The line of business of the 
company is to build and to sell tourist submarines, 
aluminium hulls of small boats and other special 
products of the engineering and shipbuilding industry. 


W-SUB Ltd. representing a very high technology is 
continuing the design and manufacturing of tourist 
submarines and aluminium works previously handled by 
Wdrtsild Marine Oy Laivateollisuus. 


The main branches are Subsea Technology, Production of 
Steel and Aluminium Constructed Vessels and other 
Special Works. The management and workers in W-SUB come 
all from Laivateollisuus with their experience and 
know-how of the special branches mentioned.’ 


While we were under the name of Laivateollisuus we 
delivered four submarines to following locations: 


Hull 392 Mariea I 

Hull 393 Golden Trout 
Hull 403 Mariea 

Hull 404 Coral Adventure 


Saipan 

Canary Island 

Cheju-Do Island South Korea 
Amami-O-Shima Japan 


Submarines delivered and under construction from W-SUB: 


Hull 405 Golden Salmon Canary Island 


Hull 5 Sindbad Hurghada 

Hull 7 Sub Fun 3 Areas Sanaa 
Hull 8 Mundo Magico Marbella Spain 
Hull 9 Hai Yan No. 1 Taiwan 

Hull 10 Delivery 1991 Mallorca Spain 
Hull 11 Delivery 1992 Confidential 
Hull 12 Delivery 1992 


Confidential 


As you notice some are not christened yet 

often the submarines get their name yess au deae 
trials so covers sent by me often bear only the 
construction number. When the submarine has reached its 
Operating site we start our training program and always 
Present One Half Fathom to the crew and then the 
submarines “surface" again in your newsletter with 
their name instead of construction number. 


Soon we will dive again with number 10 and I'11 

covers from dives we make. These dives normally ieee 
test dives to show performance of new designs, ABS 
certification dive to 75 m and PR dives for VIPs and 
sometimes the sub is even christened in Finland. 


hf 


Microbes From 2 


robiologists are launching 
the ocean back to land—and perhaps tur 


Japanese mic 


Tokyo—A COUPLE OF ACRES OF DISUSED 
dockland in the Japanese port city of 
Yokosuka, more than an hour’s train jour- 
ney from Tokyo, may seem an out of the 
way spot to launch Japan’s next major thrust 
to lead the world in an area of high technol- 
ogy. But the technology is not exactly in the 
mainstream either. Rising above the indus- 
trial landscape is a new 6-storey research 
laboratory that will give Japan a unique 
facility to conduct a 15-year research project 
on deep-sea microbiology. 

The new laboratory, provisionally named 
the Deep Sea Environment Research Insti- 
tute, will be home base for the mother ship 
of Japan’s Shinkai 6500—the world’s deep- 
est-diving manned research submanine. The 
plan is for Shinkai 6500 and other research 
submarines to bring back microorganisms, 
under pressure, from the bottom of the 
deep oceans. At the dockside, the organisms 
will be transferred to an automated microbi- 
ology laboratory where they can be cultured 
and isolated in water under hundreds of 
atmospheres pressure, temperatures from 
below freezing to above boiling, and pH 
ranging from acid to alkaline. With the aid 
of that apparatus, never before built on a 
large scale, Japanese microbiologists believe 
they will be able to gather information ,, 
about the early evolution of life and 3|% 
deep-sea ecology—and at the same ume 
search for genes with unique properues 
that might be usefully passed to the 
Japanese biotechnology industry. And if 
you have any doubts about the economic 
potential of research on bugs living in 
extreme environments, consider this: 
The key to polymerase chain reaction— 
the geneticists’ new workhorse technol- 
ogy—is an enzyme cloned from a bacte- 
rium found in hot springs. 

“People said I was crazy when I asked 
for 1000 atmospheres pressure in the 
laboratory,” says Koki Honkoshi, senior 
researcher at the Institute for Physical and 
Chemical Research, and director of the 
fancifully named project DEEPSTAR 
(Deep-Sea Environment Exploration Pro- 
gram: Suboceanic Terrane Animalcule Re- 
trieval). “The engineers said they have never 

done anything like it before.” 

For U.S. oceanographers, the scale of the 


is 
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a major program to 
n them into useful 


project excites admiration—and envy. “It Is 
much larger than the efforts that we have got 
going,” said Craig E. Dorman, director of 
the Woods Hole Oceanographic Insutunon, 
while ona visit to Japan last month. “We have 
made similar proposals to NSF [the National 
Science Foundation] several times, but we 
have not been given the support,” he added. 

U.S. researchers are also envious of 
Japan’s long-term commitment to the ef- 
fort. There will be no yearly funding struggle 
for DEEPSTAR; $43 million over 8 years is 
already committed and Horikoshi is confi- 
dent that a team of 30 scientists will con- 
tinue the work for 15 years. In contrast, in 
the United States “the funding gets less and 
less,” says Holger Jannasch, senior scientist 
at Woods Hole who pioneered many of the 
deep-sea techniques that the Japanese will 
use. “In a few years,” he says, “the Japanese 
program will be ahead of us.” 

Ask Horikoshi how he pulled off such 
massive long-term funding and he tells a tale 
that makes sense only in Japan, where every 
government organization still 
has a feudal interest in guard- 
ing its own territory. The Japan 
Marine Science and Technol- 
ogy Center (JAMSTEC), to 


To boldly go. Shinkai 6500, the world’s deepest- 
diving manned research submarine. 


which the new institute will belong, has 
spent a fortune building a fleet of “the finest 


0.000 Feet Under 


bring bugs from 
products 


the Sea 


the bottom of 


manned yessels Shinkai 


6500 and Shinkai 2000, and the remotely 
operated Dolphin 3K (dive limits oe 
2000, and 3000 meters respectively), only 
the very deepest troughs—3% of the ocean 
bottom—are beyond exploranon. But the 
fleet sailed into some rough territorial wa- 
ters. “JAMSTEC cannot study fish, sete 
they belong to the Ministry of Fisheries, 
says Horikoshi, “and it can’t study the struc- 
ture of the sea or ports, since this is under 
the Ministry of Construction.” So, he says, 
JAMSTEC decided to turn to microorgan- 
isms “because they belong to nobody.” 

Aside from the need to steer clear of other 
agencies’ property, Horikoshi had good sci- 
entific and economic reasons for pitching a 
major project to study microbial life at the 
bottom of the sea. One potential goal is to 
collect new information on the origins of life. 
The basic logic, explains Bill Grant, a micro- 
biologist from the University of Leicester 
who works on life in extreme alkaline envi- 
ronments, is that “the early surface of the 
© Earth was an 
extreme envi- 
ronment so the 
organisms in 
present-day ex- 
treme environ- 
ments might be 
their descen- 
dants.” 

So far, analy- 
sis of ribosomal 
RNA sequences from a variety of microor- 
ganisms that flourish around undersea hy- 
drothermal vents, in waters close to the 
boiling point, place the most extreme 
“hyperthermophiles” at the very base of 
the evolutionary tree leading to the 
eubacteria, a form of life that branched very 
early—perhaps 3 billion years ago in the 
hot, pre-Cambrian environment—from the 
line that led to the eukaryotes. That sug- 
gests that the marine hyperthermophiles 
may be close to the ancestors of all life. 
With Shinkai 6500, Horikoshi hopes to 
explore vents at depths that other subma- 
rines—like the U.S. Alvin with its 4000- 
meter limit—have not been able to reach 

Horikoshi comes well prepared for the val 


Horikoshi. With the 


research submarines” in the world, explains | having just completed a Project dubb, d 
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“Superbugs,” in which he searched for mi- 
croorganisms in extreme environments on 
the earth’s surface (see box). But going be- 
neath the sea adds the complication of ex- 
treme pressure. At Woods Hole, Jannasch 
pioneered ingenious techniques for working 
on microorganisms that live in such an envi- 
ronment. He uses remote handling devices in 
a small chamber supplied with a high-pres- 
sure mixture of helium and oxygen to carry 
out the conventional Steps for isolating mi- 
croorganisms—dilution and plating onto 
Petri dishes containing agar gel. The Japa- 
nese are taking a different route, says 
JAMSTEC engineer Masanori Kyo, partly 
because they are aiming at a far larger scale 
and partly because they believe that deep-sea 
cultures are best grown in seawater. In their 
apparatus, Petri dishes and agar are replaced 
by a set of seawater cells in which the bacteria 
can be cultivated under high pressure. 
JAMSTEC engincers have adapted lasers 
used to measure the amount of dust in the 
air to detect bacterial growth by the light 
they scatter. With a range of dilutions, it will 
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be possible to Pick out the cell with the 
Sreatest dilution in which there is still 
growth. With luck, that cell will contain just 
one kind of microorganism that can then be 
transferred under pressure to another part 
of the system to be frown up in quantity. 

Until their new pressurized laboratory is 
completed in 1993, microbiologists now 
joining DEEPSTAR are using temporary 
laboratories near Tokyo. They have already 
begun dives with Shinkai 2000 in search of 
microorganisms that can survive gradual de- 
compression and will still function at atmo- 
spheric pressure. One bacterium the re- 
searchers particularly wanted to get their 
hands on has already come their way. For 
years, they had noticed thar there is little oil 
pollution in Japan’s coastal waters, in spite 
of heavy shipping, and suspected that a 
bacterium capable of digesting oil was at 
work. A few weeks ago, a team of 
DEEPSTAR researchers announced that 
they had found such an organism at a depth 
of 1600 meters. 

Like other bacteria capable of digesting 
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oil, this one has obvious applications in 
tackling oil spills. But is also has an unsus- 
pected property: It produces a surfactant 
that breaks up balls of oil into tiny digestible 
droplets. As surfactants reduce viscosity, 
Horikoshi hopes he might find an applica- 
tion for it in pumping oil out of wells. Says 
Horikoshi, “Though some very good surfac- 
tants have already been made using petro- 
leum chemistry, they are sometimes toxic, 
causing environmental pollution. If we use 
these bugs it would be biodegradable.” 

For Horikoshi that first result is a sign 
that he launched his program at the nght 
time. “There are still very few marine micro- 
biologists,” says Horikoshi, “perhaps 100 
throughout the world. Now is the best time 
to start this field.” And although he admits 
that he himself is a newcomer to deep-sea 
microbiology, he is contident about one 
thing. “Our research instirute,” he says, “will 
be the best.” m FREDERICK SHAW MYERS 

AND ALUN ANDERSON 

Frederick Shaw Myers is a free-lance 

science journalist based in Tokyo. 
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Shipbuilding— Government to Co 


John J. Stocker ts 
the fifth president 
of the Shipbuilders 
Council of America, 
a trade association 
established in 1923. 
The council repre- 
sents the shipbuild- 
ing, ship repair, and marine manufacturing 
industries of the U.S. He has served in his 
current position since 1986. Prior to join- 
ing SCA, Stocker was assistant director, 
long-range planning for the Office of the 
Assistant Secretary of the Navy (Ship- 
building and Logistics). He has also held 
Positions with the Congressional Research 
Service and the Office of the Chief of Naval 
Operations. Stocker is a graduate of Duke 
University. and studied for his Ph.D. at 
Cornell University. 


merican shipyards can becomea 
competitive force in the interna- 
tional marketplace. 

This statement will appear to be 
shocking to some, but the fact is that 
shipbuilding and ship repair markets 
are changing in very dramatic ways, 
and American shipyards are recogniz- 
ing that they too must change if they 
are to survive the 1990s. 

It does not take a lot of political 
acumen to realize that the American 
shipbuilding and repair industry has 
been operating in a highly restricted 
market for the past 10 years. Since 
1981. when construction subsidies for 
commercial ships were terminated by 
the U.S. government, the U.S. industry 
—from the largest shipyard to the 
smallest topside repair firm—has be- 

come reliant on the government sector. 

Some U.S. yards did quite well in 
the government market, at least at the 
beginning. But as budgetary pressures 
built, it became more and more diffi- 
cult to make government work profit- 
able. Some shipyards resorted to ques- 
tionable bidding strategies just to ensure 
that some level of workload could be 
maintained. The U.S. government, 

feeling that it could not politically jus- 
tify contracts to other than the lowest 
bidder, awarded contracts to those 
that had deliberately underbid the com- 
petition. Today’s result is a series of 
difficult contractual disputes as Amer- 
ican shipyards seek to recover true 


costs inthe face of tough governmental 
negotiating tactics. 

It is economically unhealthy for 
both industry and government when 
there are no business options for indus- 
try. For U.S. yards, over-reliance on 
the governmental sector has made 
long-range planning difficult. Further, 
it has put the government in the role of 
being a single buyer (monopsony). 
This can be as destabilizing to markets 
as a monopoly. Because a single buyer 
can shift demand at whim and auction 
off work, supporting U.S. shipyard 
supplier industries are also affected. 

In fact, such buyer behavior is cur- 
rently threatening to bankrupt the few 
remaining suppliers in the U nited States. 
These market instabilities also mean 
that every “twitch” of government 
causes widespread and disconcerting 
political activity, thereby greatly in- 
creasing the chances that contract 
awards will go to the politically clever 
and not necessarily to the company 
that produces a quality product at a 
competitive price. 

The expected cutbacks in the U.S. 
defense budget provide an opportunity 
for industry and government to break 
this cycle of unhealthy market depend- 
ence. While the rapidity of the cuts is of 
concern, the fact of the matter is that a 
boom in international shipbuilding 
opportunities is on its way. The ques- 
tion is how do we get an industry, 
weakened by dependence on the govern- 
mental sector, to compete for the 
commercial ships coming with the 
future boom? 

The U.S. possesses one of the largest 
and most competent shipbuilding indus- 
tries in the world. American yards 
produced the ships that won the Cold 
War and assisted in the victory of the 
Persian Gulf conflict. The U.S. pro- 
duces the finest warships in the world. 

So, if the problem isn’t quality, then 
it must be price. Unfortunately, there 
is no way to study the pricing behavior 
of international shipyards because ex- 
tensive subsidy practices of foreign 
governments make it impossible to 
know what the true price is. The 
Koreans and Japanese have confessed 
that throughout the 1980s they delib- 
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erately underpriced ships 10 wea 
maintain market share. Thus. 

250,000-dwt crude carrier that aoe 
priced at about $50 million in 19 8 is 
now selling for over $110 million. 
Worldwide demand is escalating. ship- 
yard capacity is tight, and prices a 
moving rapidly upward to reflect the 
current imbalance between supply and 


demand. sie 
The irony is that pricing behavior 


appears to be more reflective of pro- 
duction costs than at any time in more 
than 15 years. But. foreign: govern- 
ments continue to grant subsidies and 
easy credit terms to the world’s ship- 
owners. If U.S. shipyards are to have 
any opportunity of penetrating the 
world market, this behavior must cease. 
American shipyards are working closely 
with our government to try to get for- 
eign governments to stop their distort- 
ing practices. cay 

As long as those subsidies exist, it 
will be difficult for U.S. shipyards to 
become competitive. 

Inthe meantime, U.S. shipyards do 
have some programs to ease the transi- 
tion from defense to commercial mart- 
kets. The first is to build sealift ships to 
commercial specifications. The second 
isto build double-hull tankers to replace 
the existing domestic fleet. For smaller 
U.S. yards. the recent award to build 
marine spill response vessels and the 
coming improvements to the NOAA 
fleet (which could materialize in 1993) 
will aid the difficult transition. 

Amencan shipyards do havea future. 

It is a future that will combine the 
construction and repair of ships for a 
much smaller U.S. Navy with a pre- 
viously unheard of penetration of the 
commercial market of American-de- 
signed and -built tankers, bulkers, and 
passenger ships. It does not take a leap 
of faith to assume that U.S. yards can 
be competitive. It takes working closely 
with the government to help diversify 
an industry that does not need to 
depend solely on the government mar- 
ket for its livelihood. The result will be 
a far healthier situation for the U.S. 
government, and it will certainly be a 
far healthier situation for the U.S. 
shipbuilding and repair industry. /s1 
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Additions to Address List of June 1991 
nggsenone oO mceress List of June 1991 


ANKROM, David C. 
ex-AVALON, TURTLE 
Associate Member 


RES: 1778 Rubenstein Drive 
Cardiff, California 
USA 92007-2319 
(619) 753-8057 


BUS: Consultant 
Same as Residence 


BOSSHARD, Bruce H. RES: 2122 Singingwood Place 
ex-SEA CLIFF Escondido, California 
USA 92029 


(619) 747-6768 


BUS: Terra Vac 
3303 Harbor Blvd. 
Costa Mesa, California 
USA 92626 
(714) 979-8900 


COLLINS, Neil J. RES: 3003 E. Village Pine D 

Associate Member San Diego, California 
USA 92173 
(619) 423-3552 


BUS: Lockheed Adv. 
3929 Calle F 
San Diego 


street 
: 4671 Robbins 
OLSSON, Mark S. RES eh hieecs California 
Associate Member USA 92122 
(619) 455-5201 


BUS: Deep Sea Power & Light, Inc. 


4819 Ronson Court ; 
San Diego, California 
USA 2111 


(619) 576- Bee 
Sierra Ave. #165 


RENZO, John A. RES: 453 S.- 
Associate Member Solana Beach, California 
US 92075 


A 
(619) 259-6967 


BUS: Lockheed Adv. Marine Sys. 
3929 Calle Fortunada 
San Diego, California 
USA 92123 
(619) 569-3545 


ERE tel 22P W. RES: 2404 Neoma Street 
° 7 : 4 
MYSTIC DSRV-1 ee Die60. ee 


(619) 581-6738 


BUS: DSRV MYSTIC 
NAS North Island 
San Diego, California 

USA Gays 
(619) 545-6883 


Changes to Address List of June 1991 mle. 


Carvotta, Steven AG 
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DEEP SUBMERSIBLE PILOTS ASSOCIATION 
NEWSLETTER 


AUGUST, 1992 


The DSPA was formed in 1967 to provide for a free interchange of 
information relative tc marned submersible design, operations, 
techniaues, and materials in order tc further the safe and peaceful 
progress of man into the deep oceans. 


Requests for information or contribttions of items fcr inclusion in 
future Newsletters may be eddressed to: 
Robert K. R. Worthington or Donald E. Saner 


President & Editor, DSPA Secty/Treasurer, DSFA 
3005 Curie St.. 9182 Newmont [r. 
SaniBgsego, C&92122,USA San Diego, Ch 92129, USA 


Corresponcence relative to membership or crders for DSPA insignia 
items may be adc¢ressed to: 

Willis Forman 

Meribership Chairnan, DSPA 

3" Mohican Ave. 

San Diego, Cf 92117, USA 

(619) 275-0294 


EDITORIAL NOTES & COMMENTS 
Larry Shumaker, DSPA plankholder, was welcomed back to San Diege at 


the July lunch meeting. Larry has been living anc werking (he says!) 
at St. Croix for the past several years. 


Welcome on board to new members: 

Edward O. Pell of Dive Researck, Ine., Williston, VT; 

Chris B. Ijames of DELTA Oceanographies, Oxnarc, CA; 

Devid A. Slater, also of TELTA. David is the son of our Dr. Rich 
Slater. I understand thet Ded is delighted to be relieved of much 


' of the DELTA pilot duties. 


Forrest Glenn Wood, 73, passed away on 17 May. Wceody, although not a 
DSPA member was an inveterate attendee at our lunch meetings and is 
greatly missed. DSPA made a donation in his memcry to the Society of 
Marine Mammalogy. His obituary includes the fcllowing: 

An internationally known Marine Biologist, Wood was Curator of 
the first Oceanarium, Marine Studios (later renamed Marineland of 
Florida), from 1951 to 1964. From 1964 until his retirement in 
1980, he was employed by the U. S. Navy as a Senior Scientist. He 
was the program manager of the Navy’s innovative Marine Mammal 
Program, later as Staff Scientist and Author, he published numerous 
scientific papers. His popular book, "Marine Mammals and Man" was 
first published in the U. S. and later in the Netherlands and the 
Soviet Union. A well recognized expert on the maintenance of 
porpoises in captivity, Wood also wrote on the life of octopus, 
shark behavior, and he developed a hypothesis on the stranding of 
whales and porpoises. Wood was a founder of both the Society of 
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‘ booft’ friends,is 
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nitzer after protracted illnesses. 


BLACK SEA 92, second Marine Technolog 
will be held September 14-17 at Varna; 
from any member ettending will be much 
included in the next Newsletter. 


nd Exhibition, 
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request the specialreduced rate offered 
e held at San Diego as f 
Our speaker was Dr. 


March 19, 1992-14 Members and 13 guests present. 

Otto orzech on the subject of Project Seamark, designed as 4 survey 

of WW II ships sunk in the Pacific area. This was 2 joint project 

of the U.S. Naval Reserve Mobile Diving Salvage Unit, which Dr. Orzech 
He discussed his Unit's 


commanded, and the National Park Service. 
participation in a survey of U.S.S. ARIZONA (BB39) and U.S.S. UTAH 


in the murky waters of Pearl Harbor about five years ago- There, 
they performed a det t enter the 
hull due to the war memorial status as a permanent grave site. The 
next training/survey site was in the clear water of Guam, where the 
wrecks were mainly Japanese ships. The following year, they dove at 
Palau to check on some forty wrecks on the bottom at 100' to 130! 
depth, actually mapping and recording data on seven of the wrecks. 
ROV's were utilized to supervise the divers from the surface. Dirks 
Orzech is employed at the Ocean Science Research Institute, a non- 
profit group interested in continuing the project. They pian to go 
to Sunda Strait to investigate the U.S.S. HOUSTON hulk and then to 


the U.S.S. ROCHESTER off Subic Bay. 


DSPA MONTHLY LUNCH MEETINGSwer ollows: 


April 16, 1992--9 Members and 15 guests present The i 
p _16, 4 eb 
Stachiw of the Naval Ocean Systems Center at San Diego ie eat, Ee 
ae research, development, charac teristics, and use of ceramics 
Sete aione fon er id use. After listening carefully to every 

y sai wasn able t ij 
Wanna eee ie o remember a word of it. Now, there 


21, 1992--17 Members an 11 | 
guests present. T 
Cy ears Operations Officer of U.S.S. DOL SETnE Spe ctiiaa ites: 
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under ComSubDevGroup, performing research and testing with up to 
five civilian and military Scientist/observers on board. Limited to 
Shott transit distances under her own power, she operates primarily 
off the coast of Southern California. 


June 19, 1992--11 Members and 7 guests present. 
ector of Special Projects and Engineering at Divi 
national, spoke on the subject of Advanced Technical Diving. He cov- 
ered a broad range of Subjects: diving in caves, on wrecks, under ice, 
Scientific diving, and Sport diving- including the use of air, Nitrox, 
and Tri-Mix (He, N, 05). . 


Larry Shumaker, wel- 


July 16, 1992--16 Members and 8 guests present. 
comed back after Several years at St. Croix, U.S. Virgin Islands, 
shore Corporation primarily in the 


described his work there for off 
contractual testing of production sonobuoys. From the accounts of 
Larry and wife Corky, tropical island life was great except when a 


hurricane removed the roof their house. 


NEWS FROM MEMBERS 
EE EMD ERS 


to reclass to 1200 feet are underway. 


person sub is named CLELIA in honor of the daughter of Harbor Branch's 
After an initialrefitting period, 


f a Harbor Branch designed seven 
collection system with still and 
ea trials on the R?V SEA DIVER, 
ort vessel for the submersibles 

N SEA-LINKS. Present plans are to 


function manipulator and Sample 

video cameras, she will undergo s 

which previously served as a supp 

DEEP DIVER (PLC-4) and the JOHNSO 

have an operational system by August of 1992. CLELIA will be used 

Primarily to support science programs in the near shore areas out to 
in the Great Lakes. It is anticip- 


the Continental Margin as well as 
ated that CLELIA will be readily transportsble by truck to remote 


locations such as the U.S. West Coast, Canada, and Alaska for use 
from vessels of opportunity. 


Pat Smale--(3/31/92) © 
"I had a last minute change of plans and 


News clippings enclosed) 
did not attend that ‘Electronic Navigation Simulator! course I was 


to attend in early March. Instead, I was selected for a 'Fisheries 
Observer' course in Halifax. I am halfway through the four weeks 

course now. Upon completion, I will be eligible for employment as 
‘Observer' on the foreign fishing fleets operating within Canada's 


200 mile limit, to take biological statistic Sampling and to act as 
It seems quite 


a deterrent to illegal foreign fishing activities. 
interesting and would be based out of Nova Scotia. We would operate 
primarily on board Japanese, Cuban, and C.1I.S. vessels. The third 


mate's course/program will go on hold for a while." ; 
(5/6/92) "I got that 'Fisheries Observer! position that I was hoping 


for and just finished my first trip. It went A-OK, but I sure would 
prefer sabe! Am due back out shortly for another deployment. Enclosed 
are a few clippings. They will become sporadic again as my schedule 


will be crazy for a while until I get settled in." 


eae -3- 


i jneering (4/4/92) 

Cat submart ps ie ithe Canadian Navy'sSDL-1 
CON Seon iamibe: Phe our unmsey Cheese 

ie ae first built in 171. The refit was 
apap ment of the main frame. Other 
ae metal test all the parts, 
Tee we have sold a HYSUB 20 
1d Maintenance 

new tricks for 


Mike Maedonald--Internatio 
TT am about to get pack ae 
(Submersible Diver Lockout). 
dives in SDL-1 for me since : 
fairly routine except for the r oe 
than that, it was strip it Gone me Ae eae 
and put it together again. On Se fic 
we had in stock and are starting on a aise 
Vehicle). The ARCS continues 


both our Navies." 
: t. (4/8/92 

Cindy Lee Van Dover--Woods Hole BEI ey cr is perhaps not 
By the way, "renounced' (march 1992 the ALVIN group. 

the best word in describing my decision to pee Boe kai empaloc™ 
Only reluctantly did I retire from piloting ALVIN a rld-class 

in- command of 48 dives over 16 months. But, to be rg See seafloor 
deep-sea biologist, I ironically had to stop diving tO 7°” 8 uae 

and return to the laboratory. I do plan to continue diving, anton ’ 

and have submitted a proposal to lead a major biological expect 

to the Mid-Atlantic Ridge, involving ALVIN and her support ship yA 

ATLANTIS II and the French ship SUROIT. This work will focus on € 

biology of th swarming shrimp that occur there, with emphasis on de- 

termining their feeding strategies and characterizing physiological 

aspects of vision in their novel photoreceptors. I also have a pro- 

posal in to NASA and ONR to study light at hydrothermal vents. In 

the meantime, I miss the ALVIN crew, life at sea, and taking that 

little white pig to the chimneys and gardens of the mid-ocean ridge." 


Lt James W. Hannan, Jr.--USS SALT LAKE CITY (SSN 716), (5/17/92) 
"] am now ssignid to SALT LAKE CITY, which is undergoing a Depot Mod- 
ernization Period at Mare Island Naval Shipyard. I have run into a 


few ex-TURTLE crewmembers since I arrived at the shipyard. It is fun 
to hear and tell sea stories about the deep ocean." 

Irene Fager--Editor:"One Half Fathom" (6/22/92) 

"Thanks so much for making me an Honorary Member again for 1992. I 


am really overwhelmed, and I do treasure my association with all of 
you. This year, we have seen a proliferation of tourist subs hit 

the water , and it reminds me of 1962 when all the companies were 
getting into the act with small research subs. We really love all 
the activity, and those of us wh collect ‘covers! for dives are having 
a ball. Several people in the oceanographic industry have written us 
recently asking for help in getting started in collecting 'O' covers. 
It would seem to be a natural tie-in for a good hobby for them. So, 
I have written a three-page leaf;et on the how-to's for them. I 
would be happy to send copies to any of the DSPA people who might be 
interested in starting a collection of dive covers. Also, if anyone 
is interested ONE HALF FATHOM for the information about oceanographic 
events, be advised that subscription prices for 1992 are - $13 for 
U.S. and Canada and $20 overseas. 1993 rates will be $15 and $22. 
The postage rates are really hurting us this year. Please give my 
very best wishes to all DSPA'ers and tell them we appreciate their 


help and interest 


Mike Staehle--Ocean Technology Associates (3/26/92) 

PRESS RELEASE-Ocean Technology Associates, Inc. and its REEF RANGER 
manufacturing subsidiary, Submersible Systems Technology, suffered 
a shop fire the night of March 16th that seriously damaged equip- 
ment, inventory, and the seven REEF RANGER submsrines that were in 
the shop at the time of the fire. Fortunately, the molds and most 
of the other fiberglass tooling were at a subcontractor's facility 
and are undamaged. Repairs to the building are expected to take 
three to four months, and production of new submarines will be 
delayed until then. Temporary Space nearby will be used to repair 
damage and continue to provide customer Support and services. 


STAR II SUBMERSIBLE ON DISPLAY 


STAR Il, the deep -diving submersible built by General Dynamics Elec- 
tric Boat Division in 1966, has been retired from operation and will 
be placed on permanent display at the new Scripps Institution of 
Oceanography's Stephen Birch Aquarium- Museum. Don Wilkie, Director 
of the new Aquarium, has asked Marine Technology Society, San Diego, 
to help in recruiting volunteers with experience or an understanding 
of manned submersibles to assist with the renovation. The sub will 
not dive again, and renovations will be limited to those necessary 
for public viewing in an educational setting. For information, 
please contact the Aquarium offices at (619) 534-FISH. 


ATLANTIS BUYS RSL 


Atlantis Submarines (Cayman) 
Ltd has purchased Research 
Submersibles Ltd (RSL) and 
now operates the RSL Perry 
Oceanographic sub that carries 
one pilot and two passengers to 
dive the Cayman Wall. It makes 
up to six daily dives. Each 11/2 
hour tour passes through three 
of the four oceanic zones, jour- 
neying through reef and wall 
regions and into the “haystack” 
section of the famous Cayman 
Wall_900 ft. down. The “hay- 
stack” zone—600-1,000 ft below 
the surface—is named for the 
portions of the sheer, upper 
faces of the wall that erode and 
fall down to form distinctive 
“haystacks.” At 800 ft. there is 
the Kirk Pride, a 170-ft cargo 
vessel discovered by RSLin 1985 
perched ona drop-off. 

The purchase of RSL has put 


Atlantis Grand Cayman in a 
position to offer two submarine 
adventures—a shallow reef tour 
and the deep-dive expedition 
described above. In 1985, Atlan- 
tis Submarines International, 
Inc., Vancouver, B.C., launched 
the first tourist sub in the world 
into the waters off Grand Cay- 
man. This 28-passenger sub has 
now carried more than 287,000 
passengers on over 14,200 dives. 
It soon will be replaced by anew 
$35 million state-of-the-art 46- 
passenger submarine, almost 
doubling the site’s capacity for 
shallow reef tours. 

In the past six years, Atlantis has 
grown to include sites in Barba- 
dos, St. Thomas (USVI), Aruba, 
Guam, Kona, Lahaina-Mauiand 
Waikiki Beach, where two 46- 
passenger subs operate out of 
the Hilton’s Hawaiian Village. 
To date, Atlantis has carried 
nearly two million passengers 
on over 65,000 dives. 


by 


RESEARCH ACTIVITIES 
with a 


MANNED SUBMERSIBLE 


Sergey Chechin 


Ed. Note—This 
article was 
written before the 
collapse of the 
Soviet Union/ 
USSR. While 
“Russia” would 
be the correct 
substitution at this 
time, the terms 
“Soviet,” “Soviet 
Union,’ and 
‘USSR’ are 
retained because 
of historical 
perspective. 


The author of this article has 
participated in the design, con- 
struction, test and operation of 
the manned submersible associ- 
ated with the Soviet research 
vessel, Akademik Aleksey Krylov, 
during the period 1979-1988. It 
had been one of the most secret 
research vessels, used for study- 
ing the behavior of the oceans 
under various conditions. But 
when perestroika began, the old 
order in the shipbuilding indus- 
try, as well as the Soviet Navy, 
Started to change and the 
vessel’s prime mission became 
maritime ecological research. 
The plan to design and build a 
complex research ship, such as 
the Krylov, Originated in 1972. 
It was a Navy idea that was 
endorsed by the Soviet Govern- 
ment. At that time I had joined 
the University of Leningrad but 
I was looking for future employ- 
ment that involved underwater 
research with manned submers- 
ibles. My search led me to the 
Krylov Shipbuilding Research 
Institute, also in Leningrad. In 
1979, I was accepted as a 
member of the technical staff 
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opment of the manned submers- 
ible that was to be deployed by 
the Krylov. The design that we 
developed was based on a simi- 
lar on-going Navy projects for 
survey missions. 

However, by the time the Krylov 
had been built and commis- 
sioned in 1981 at the “Ocean” 
shipyard in Nikolaev on the 


Black Sea, our dedicated sub- 
mersible was six years behind 
Schedule. So during the next 
seven years, we leased from the 
Navy an old submersible whose 
hull was in good shape but had 
little associated instrumentation 
and other research gear. My 
small, young and energeticteam 
of engineers had to install all the 
necessary research equipment 
during and between long-term 
expeditions We had no special 
tools, just enthusiasm. Al- 
though we had a lot of problems 
with this sub — which ] 
nicknamed Delfin (“Dolphin”) 
—— My operations maintenance 
team took care of it as their baby 
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Del'fin completes a dive and is about to be recovered 


and we achieved much yg 
mission time with it. 

We fabricated new equipment 
and installed it ourselves. The 
result of our “handiwork” al- 
lowed us to begin new research 
in hydrochemical, hydroacous- 
tic, magnetics and other ocean 
physical sciences. The most 
important and difficult part was 
that the whole scientific complex 
of the Krylov and Del’fin had to 
interact very closely in order to 
be a true joint system in the open 
ocean. 

By the first expedition, I had been 
certified by the Navy as a pilot 
and marine operations manager 
of Del’fin. Because we had to 


ful 


==as. 
onboard Krylov 


make the most of each dive, I 
supervised the coordination 
among the Krylov’s crew, her 
engineering staff and my Del’fin 
team. Our diving operations 
included hovering and maneu- 
vering, especially with engine 
and electrical circuits switched 
off to minimize ambient Noise, 
maintaining neutral buoyancy 
and bottom time to measure the 
parameters of ocean currents. As 
aresult of our work, we entered a 
contest and won the USSR state 
award for the development of 
new research programs based on 
manned submersible operations. 
Ican give readers of WA VES one 
highlight of our Operations. 


During one expedition, we were 
offshore Brazil and were about 
.to dive with Del’fin when instru- 
ments on Krylov showed an un- 
usual underwater contact. As 
we descended in Del'’fin, our 
sonar tracking system picked up 
the target. It moved toward us 
very slowly and when it closed 
to within 50 meters, I gave the 
order to surface very quickly. At 
that same time, the target con- 
ducted an ASW maneuver that 
was recorded by the Krylov. 
Later, we were able to identify 
the target as an American sub- 
marine. 
It is no secret that our research 
programs with Del’fin aroused 
considerable interest by foreign 
countries. However, because of 
changing political and military 
policies, any country can now 
participate in the research expe- 
ditions of Krylov. 
From 1981 to 1988, Krylov made 
four long-term expeditions in 
the Indian, Atlantic, Pacific and 
Arctic Oceans, which resulted in 
valuable contributions to ma- 
rine science research. 
In 1988, Krylov underwent a 
complex modernization pro- 
gram which involved installa- 
tion of much new equipment 


onboard. In addition, a new 

of manned submersible 
replaced Del'fin. It was an im- 
proved version and was more 
dedicated to Krylov’s research 
missions. [Ed. Note: Indeed, dur- 
ing a Krylov 1991 visit to Helsinki, 
the new submersible onboard was 
merely designated as “B.”]. In 
1989, Krylov was made available 
as a joint venture research 
vessel specializing in ecological 
research. The consortium 
“ECOAGVA” was established 
to support these new goals. 
Now all representatives who 
express a desire to use Krylov 
through the new business/ 
research consortium, will be 
granted the opportunity to ad- 
vertise their activities in the 
USSR. 


a Se 


Krylov with 
midships hanger/ 
maintenance 
area for Del'fin 


Romancing the Ruble 

The economic situation in the 
independent republics—bad and 
getting worse—is affecting the 
former Soviets’ ability to do science 
and causing necessary shifts in 
science priorities. For example: 
Five of the eight Shirshov 
Institute’s research ships were 
reportedly tied up due to lack of 
hard currency. The Marine 
Hydrophysical Institute in 
Savostopol previously had interests 
in the central South Atlantic,but 
will be concentrating more on local 
waters of the Black Sea, partly 
because it will cost less to stay close 
to home. And, for the first time in 
a long time, there are no manned 
ice camps in the Arctic. 

The need for hard currency is 


particularly pressing. “Ships need 
hard currency for foreign fuel and 
to pay crew when they're at sea,” 
notes WHOI Director Dr. Craig 
Dorman. “Therefore most ships are 
searching for funds to put their 
ships to sea.” 

For some time to come, work- 
shop participants concluded, 
financing for any cooperative 
activity will have to come from the 
United States. For a while, Rus- 
sian research ships and facilities 
will be “for sale’—or at least for 
rent. The Shirshov Institute is 
looking to rent the research vessel 
Keldish and its ROVs, the MIRs. 
(They've already signed a 5-month 
contract with one U.S. company in 
Memphis.) 

Despite being financially 
strapped, there is optimism about 
Russian participation in ongoing 
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projects. Dr. D. James Baker, 
President of the Joint Oceano- 
graphic Institutions, which oper- 
ates the Ocean Drilling Program 
(ODP), notes that Russian partici- 
pation in the ODP requires 
payments of $2.75 million per year. 
(The Soviets joined the ODP in 
1991; their membership was 
transferred to Russia.) 

Despite the price tag, Baker is 


hopeful. “They are optimistic about 
getting their money |to continue 


participating],” he said, “but we 


_ have not heard anything from 


them. My guess is they’ve got som 
money stashed away to keep up 
their international participation, 
and this is one of the high visibility 
programs they d like to be involvec 
with. So we're still hoping it’s goin: 
to work out.” 

“They really are trying very 
hard to keep up their internationa’ 
participation [in other interna- 
tional programs, such as WOCE, 
the World Ocean Circulation 
Experiment}that seems to be a 
national priority,” he added. “As I 
understand it, Yeltsin has a very 
strong science advisor who is 
pushing hard to keep those things 
alive while they get through this 
period of turmoil.” 

While the prevailing opinion a 
the workshop seemed to be that 
there is ample opportunity to do 
cooperative research, it comes wit 
strings. Providing that we pay the 
bill, we can probably have what- 
ever we want, the report says. 
Also, most panels noted that there 
is an abundance of Russian re- 
sources—research facilities, ships, 

and aircraft—that are’ 
underutilized due to lack of money 


Union. While high-raniy 
Russian naval officers contin’ 
todeny their subs were to bias 
the coincidence is too great 
Shown some of the evidence of 
tracks along the sea bottom, 
Russian Navy officials have 
= agreed that it indicates sub- 
: REE in (J ri marine activity, but they say itis 
Port ari ee eerere ee tenn Sn Mf IE not from one of their subs. A 
J ge: Malay Swedish delegation visiting 
Moscow in January reviewed 
many submarine/submersible 


Whale of a defector 
returns to Ukraine 


ISTANBUL (Reuter) — A 
beluga whale which defected 
from a Russian research in- 
stitute was drugged, loaded 


anti-submarine device. 


BRUKER TO BUILD 
ADVANCED TOURIST SUB 


Bruker Meerestechnik GmbH, 
Karlsruhe, West Germany, has 
won a competitive contract to 
build an advanced passenger 
submarine for a French com- 
pany that will operate it in the 
Caribbean. The sub, to be built 
over a period of 15 months, 
will be a model Seamaid TS IV/ 
48-03. It will carry up to 50 


people, plus a crew of two or 
three to an operating depth of 
150 meters. Seats will be ar- 
ranged in pairs in front of 24 
large viewports. Electro-hy- 
draulic propulsion will enable 
the subto move ata maximum of 
5 knots, although normal cruis- 
ing speed will be 0.5 knots. 

The Seamaid will be built under 
the supervision and according 
to Bureau Veritas and American 
Bureau of Shipping rules. It will 
be 2 1/2 times bigger than the 
largest submarine ever built by 
Bruker. 


RUSSIAN MIDGET SUBS 


Earlier this year, the existence of 
Russian midget submarines was 
officially revealed in Izvestiya, a 
newspaper that formerly was a 
mouthpiece of the Communist 
Party of the Soviet Union. Inan 
effort to show that the Russian 
(aka Soviet) Navy could have 
had nothing to do with the 
underwater intrusions into 
Swedish waters over the last 
dozen years or so, details were 
printed about the subs—as well 
as an illustration—to show that 
these subs have never operated 
farther than 10 miles from their 
base in the Baltic. The subs have 
also been described as inactive 
due to a lack of funds to make 
them operational. ‘ 
Submarines MS-520and MS-521 
are said to be 28 meters long 
with a displacement of 219 tons 
submerged. Their diving depth 
is rated at 200 meters. It was 
reported that they were com- 
pleted in 1988 and were the first 
midget subs to be built in 
Russian yards since WWII. 


SONAR CONTACTS 
IN SWEDISH WATERS 
CEASE 


Swedish defense officials have 
noted that unexplained sonar 
contacts in territorial waters 
have stopped in the weeks fol- 
lowing the collapse of the Soviet 
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sightings/ contacts off their 
coast, including one incident in 
1989 when a Swedish patrol 
vessel fired depth charges at a 
suspected submarine south of 
Stockholm. This leads to an al- 
ternate explanation that con- 
tacts are subs belonging to one 
of the former Soviet military 
intelligence agencies that 
worked independently of the 
Soviet Navy. Or as General 
Gustafsson, the top Swedish 
military commander, said, “A 
former superpower has a lot of 
organizations capable of such 
activities.” 

The last unexplained intruder in 
Swedish coast waters was in 
September 1991, according to 
General Gustafsson. 

Meanwhile, two Russian naval 
officers assigned to the Naval 
HQ in Moscow have revealed to 
journalists of the Swedish news- 
paper, Svenska Dagbladet, that 
the Russian Baltic Fleet operates 
two minisubs. Referred toas MS 
520 and MS 521, they are part of 
a project concerning minisubs 
and are based in Liepaja, Latvia. 
They are about 28 meters long 
and can carry a 3-man crew over 
a range of 550 nautical miles. 
Designed for salvage and scien- 
tific research, they can also fire 
torpedoes and lay mines. One of 
the officers told the Swedish 
newspapermen that he felt free 
to speak about these subs be- 
cause they were useless and the 
system had been a gigantic 
money and resources squander- 
ing effort involving corruption 
at the ministerial level. 
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Australian Mystery Vessel— 
a mystery concerning one o 
years ago. Was it possible th 


November 1941, with the | 
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largest single disaster in the 
the theory that the 1933-35 
was sunk by a Japanese sub 
Combined Japanese Fleet, 
survivors of the Sydney w 
the commencement of the 
only one bullet-riddled life 
Now a search team who 


Maritime historians in Australia are still pursuing 
f the country’s warships which went down fifty 
at a converted freighter, being used by the German 


have sunk the prestigious cruiser HMAS Sydney on 19 


oss of 645 crew? The loss of the Sydney (Leander 
e down in Australian naval records as the country’s 
whole of WWII. Other historians have put forward 
Swan Hunter built (by now Perth Class) Sydney 
marine under the direct orders of the C-in-C of the 
Grand Admiral Isoroku Yamamoto. And, that any 
ere massacred to hide Japan’s movements towards 
raid on Pearl Harbour on 6 December 1941. Indeed 
raft was found as debris from the 7198-ton Sydney. 
have worked on the Titanic and the Bismark are 


joining Australian divers in exploring the site of the Sydney’s sinking. During 


1992 the successful US Woo 
Australian Maritime Museu 
shows that Sydney had 
hours before sunset, as 
Carnarvon, some five h 
freighter converted to 
merchant ships from 
Joseph Burnett did 

appearance was accepted. 
Theodor Detmers, noted: 
coats lining the rail to ha 
see on a sunny day when 


ds Hole Oceanographic Institute will join Western 
m hi-tech team on location. A look at the records 
identified the German raider Kormoran, some two 
the Australian ship was preparing to lay mines off 
undred mile north of Perth. Kormoran was a Dutch 
a disguised gunship which had already sunk eleven 
December 1940. Sydney made pursuit, but Captain 
not order battle-stations as Kormoran’s non-battle 
Indeed, writing after the war Kormoran’s Captain 
“We could see the cruiser’s pantrymen in their white 
ve a look at us. It was the sort of happy picture you 
two ships meet at sea”. Detmers further attested that 


at no time did he or his officers give the impression that they were mechanically 


disabled or in need of med 
piracy clauses under inter 
raised before Kormoran 
Australian archives reco 


ical help (such a bluff was a capital offence under the 
national law); and, that the German battle ensign was 
’s gunners opened fire. The official version from 
tds that Sydney received a direct hit to the 


bridge; 


most of the officers were killed, but the Kormoran was crippled in an ensuing 
thirty minutes of intense fire from Sydney. At this point records become hazy. 
Captain Detmers log version states that he ordered abandon ship, whereafter 
Kormoran sank and Sydney moved away with the tide. Today though, the son 


of the Sydney’s navigator, Michael Montgomery, 
submarine scuttled Sydney with a torpedo. Mo 
cryptogram from the Kormoran confirming Japane 
now begun to try to solve the mystery of the Sydney. 


By uring World War Two, many air- 
} craft crashed on and around the 
Hawaiian Islands, mainly near 
Oahu. In an effort approved by the US Park 
Service, and in conjunction with the USS 
Arizona Memorial, the University of Ha- 
waii, the Oregon Air Museum, and one of 
its benefactors, Erickson Air Crane, a two- 
month-long search of the waters off Oahu 
has taken the Erickson search team to the 
wrecks of two Mitsubishi ASM Zero fight- 
ers, one Kate bomber, a Corsair, an 
SBD Dauntless, a B-24 Liberator, a pair of 
F6F Helicats, and a number of other rare 
aircraft. 

A number of WWII aircraft wrecks were 
also located on land, including an F6F, Cor- 
Sair, and a P-47. A second Republic P-47 
and a Oouglas B-18 Bolo that had both been 
discovered iin the late 1970s were also resur- 
veyed for possible recovery. 

Recovery efforts for the three veterans of 
the Japanese attack on Pearl Harbor began 


on 7 December 1991. The Kate, which rests 
in 110 feet of water with its torpedo still at- 
tached, and the two Zeros, each in just over 
100 feet of water, will be recovered and dis- 
played at the USS Arizona Memorial pend- 
ing final arrangements for display space. 

The University of Hawaii has leased one 

of its two deep-submersibles to the Erick- 
son search team’s recovery effort. The three- 
man Pisces V is operated by the Universi- 
ty’s Hawaiian Undersea Research Lab, The 
Pisces V is towed to the dive area on a sub- 
mersible catamaran barge which lowers it- 
self under the surface allowing the mini-sub 
to float free. The Pisces V will be used in 
the recovery of 2 Douglas SBD Dauntless 
dive bomber from 680 feet of water off the 
Oahu coast. 

A B-24 Liberator was located in the 
Maui Channel in 180 feet of water, resting 
on its belly. All four engines were still at- 
tached and, although the fuselage ix com- 
plete, the forward area took a tremendous 


avers that a Japanese 


ntgomery even cites a 
se assistance. Work has 


beating during the aircraft's successful ditch- 
ing. The tail turret is covered in black coral 
and its guns point upward toward the surface. 

An intact Corsair covered with marine 
growth was found in Maunaloa Bay at a 
depth of 105 feet. The tailwheel and hook 
are down and the canopy is open as the pi- 
lot ran out of gas or could not extend his 
main landing gear and ejected to ditch the 
Navy fighter. This aircraft will not be recov- 
Cred as it provides a source of income for 
local diveshops and freelance dive guides 
who take scuba enthusiasts to the fighter 
wreck. 

Funding for this massive aircraft recov- 
ery effort is being provided by Erickson Air 
Crane. Plans call for divers to attach air bags 
and harnesses to the aircraft which will then 
float up to a depth of about ten feet. When 
the aircraft is stabilized just under the sur- 
face, the Pisces V's submersible catamaran 
barge will be lowered beneath the aircraft. 
Then the platform will ascend to the surface 
where it will be towed to shore with the 
WWII fighter secured to the barge, or lift- 
ed from the barge by helicopter and flown 
to a nearby pier. 

Discussions are currently underway to 
display several of these aircraft in the Ha- 
waiian Islands. he 


KHARAX St. Petersburg, is 


now offering a 4-passenger tour- 
ist/scientific sub that is rated to 
300 meters and can be fitted with 
all necessary instrumentation 
including video camera and 
VCR. A sub of this type, with all 
primary and supplementary 
equipment, can fit and be trans- 
ported in two specially built 
containers. Associated equip- 
ment will include a folding slip 
and winch for launch of the sub 
from the mother ship. Kharax 
can also provide qualified crew 
and technical personnel to main- 
tain safe operation of the sub. 
These are the sort of tourist subs 
that would be ideal for lower 
capacity holiday locations. Less 
investment required, lower 
overhead, easier to establish a 
foothold in a local operation. 
For its part, Kharax says it can 
deliver on demand. For ex- 
ample, it has agreements with 
several shipyards to build 5 
manned submersibles within 
11/2 years. 

The new Russian company, 
headed up by Mikhail Girs, can 
also provide multi-purpose 
catamaran vessels for tourist 
voyages (20-30 passengers). 
These have comfortable cabins 
with restaurant and bars. They 
will also support two submers- 
ibles (2-person/20 meters and 
12-persons/12 meters). 

Kharax points out that they are 
interested in joint ventures or 
other kinds of commercial 
agreements. It should be under- 
stood that Kharax will be able to 
provide favorable pricing on 
any and all equipment they 
deliver. In addition, Kharax has 
now engaged a representative in 
North America. 
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S afety of our ship and submersible 

personnel is of the foremost 
concern at Harbor Branch Oceano- 
graphic Institution (Ft. Pierce, Flor- 
ida). Since the submersible Johnson- 
Sea-Link !was commissioned in 1971, 
she has accumulated in excess of 
3,100 dives. Johnson-Sea-Link I fol- 
lowed in 1975 and has logged more 
than 2,300 dives. 

The impressive total for both sub- 
mersibles is more than 5,400 dives to 
depths of as much as 3,000 feet. 

In the early days, we developed 
rescue equipment—such as the rec- 
overy reel—that required another man- 
ned submersible to effect a hookup 
and either jettison or surface with it. 
In addition, devices that could be 
lowered from the surface—such as 
the sliding drop lock, a weighted 
assembly that is grooved on one side 
to fit around the buoy line—went 
through a trial-and-error period but 
never quite reached a point where 
they could be used reliably ina rescue 
scenario. 

Even though we had the ability to 
attach a lift line to a stricken vehicle, 
we never had the equipment (winches) 
aboard ship capable of pulling the 
vehicle to the surface. Self-help in 
such potential emergencies relied pri- 
marily on the sole fact that we had 
two submersibles that operated within 


12 hours of each other. 

But the picture has changed. For 
the past 10 years now, oceanographic 
research operations have tended to 
take our ships in opposite directions, 
effectively eliminating that self-help 
rescue capability. In addition, during 
the 1973-1984 period, size of the ves- 
sels (our 125-foot R/V Johnson and 
100-foot Sea Diver) eliminated the 
possibility carrying on board any 
type of rescue equipment such as a 
large winch, an ROV system, or a 
method of attaching a lift line to a 
stricken vehicle. 

Adding a ‘Rescue’ ROV 

With the commissioning of the 

176-foot R/V Seward Johnson in 
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1985, we were presented the oppor- 
tunity to add an ROV system. Ade- 
quate deck space for a rescue winch 
was also available. 

Yet we made several attempts to 
couple a life line to a stricken sub 
(simulated) with the ROV CORD 
(cabled observation rescue device) 
with unsatisfactory results. 

Problems occurred with the lift 
line becoming entangled with the 
ROV umbilical as it was being car- 
ried to the bottom. Another attempt 
using the vessel’s anchor as a klump 
weight to carry the lift line down 
resulted in several problems: One— 
having a 1,500-pound anchor dan- 
gling perilously above the submersi- 
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Elements of the pull-down retrieversystem. 


ble; another, the necessity for the 
ship to hold station within 100 feet of 
the submersible so the CORD ROV 
could attach the lift line to the 
submersible. 

This also resulted in numerous 
entanglements. That is not to Say, 
however, that with persistence an 
attachment cou/d have been made. 

More recently, we have rekindled 
an old idea: Using a pull-down re- 
triever device designed in 1973 by 
E.N. Rosenberg and S.F. Moran 
from the Ocean Technology Depart- 
ment of the old Naval Ocean Systems 
Center in San Diego. We felt the con-: 
cept was solid and merited a review 
to determine whether or not it could 
become an effective rescue device. 

Through the efforts of co-author 
Tietze, we fabricated a working model 
of aluminum incorporating design 
changes that enabled the device to be 
placed ona line without releasing the 
line. 

Initial in-water tests were conducted 
with the prototype retriever Starting 
at 100 feet and progressing to 1,300- 
foot depths. Strategically placed video 
cameras mounted on the Johnson- 
Sea-Link recorded the results for 
later analysis. Based on the results of 
the shallow water tests, we decided to 
proceed with fabrication of a stain- 
less steel retriever and outfit the 

Seward Johnson witha deck-mounted 
winch capable of storing 10,000 feet 
of 0.670 nylon-jacketed Kevlar® lift 
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line. A 36-inch-diameter Snatch block 
was purchased and configured for 
installation on the A-frame launch 
and recovery system. 

Until now all tests were conducted 
without the aid of a winch and block 
and no actual lift was attempted. 


Two Essential] Categories 

The equipment is separated into 
two categories—the submersible and 
the vessel-carried winch, lift line, 
snatch block, and retriever system. In 
addition, a suitable small boat is 
necessary to execute the operation. 
Each of these components is essential 
for the system to work. 

Construction and complexity may 
vary somewhat depending on the 
type of vehicle and space available 
for installation. 

The buoy system on the Johnson- 
Sea-Links consists of the buoy itself, 
buoy line, extension tube, and sub- 
mersible locking cone. 


1. Rescue buoy from 
disabled Johnson- 
Sea-Link surfaces. 
2. Buoy insmall boat: 
transfer retriever 
from mother ship. 
3. Retriever pulling 
down buoy line. 

4. Retriever con- 
nected to submers- 
ible locking cone. 
S. Recovery of dis- 
abled Johnson-Sea- 
Link. 
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The buoy is a Polyform A5 witha 
circumference of 90 inches. It has a 
buoyancy of 396 pounds. It has been 
fitted with four 0.750-inch relief valves 
to vent excess air during its ascent, 

In the case of the Johnson-Sea- 
Links, severe Surface currents are 
often encountered. With this in mind, 
we have chosen a high lift buoy with 
an average surfacing time of about 
five minutes, This is very important 
to us because in some areas dynamic 
drag on the buoy line will drag the 
buoy under if it is not recovered and 
the line taken undertow quickly. The 
buoy is stored in a funnel shaped 
device that allows it to be collapsed 
inward to reduce its size and is 
mounted rigidly to the submersible 
frame. 

The buoy line is stored ona 4.5- X 
22.5-inch-diameter reel located under 
the funnel on the inner side of the 


starboard ballast tank between frame 
(Continued on page 46) 
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rs and the pilot sphere. It 

hslds 5,000 feet of nylon jacketed 
0.134-inch Kevlar line with a min- 
imum breaking strength of 2,300 
pounds. The buoy end of the line 
passes through a special mounting 
fixture on which the storage funnel is 
attached and the locking cone and 
extension tube are secured. 

After the buoy has reached the sur- 
face, all the line is pulled off the reel 
until the bitter end is reached. This 
end of the line is not attached to the 
reel; instead, it terminates in an alum- 
inum block that is allowed to spin 
free of the ree! and anchor in the 
underside of the attachment block. 
All of the line passes through the cen- 
ter of the locking cone and extension 
tube. 

The extension tube is 24 inches in 
length by 0.750 inch in diameter with 
a 0.250-inch through-hole to allow 
passage of the Kevlar buoy line. The 
hollow extension tube has a 2-inch 
ball joint on either end. When pulled 
up into place by the inflating buoy, it 
can swivel in the direction of the 
ascending buoy line as it is unreeled 
through it. 

The locking cone is the connecting 
point between the submersible and 
the pull-down retriever. It is fastened 
to the attachment block by the hol- 
low extension tube. The cone is also 
drilled for line passage. 

When all the buoy line is stretched 
out, the extension tube and locking 
cone will be perfectly aligned with the 
buoy line. This is essential if the 
fetriever is to lock on to the cone 
properly. The locking cone must be 
the highest structure on the submers- 
ible in order that the retriever have 

clear access to it from any direction. 
The extension tube is constructed of 
titanium 6AL-4V, the locking cone 
of 6061T6 aluminum. i 


Pull-Down Retriever System 
The pull-down retriever system car- 
ried on board the surface support 
vessel consists of a deck-mounted 
winch, lift line, large snatch block, 
and the retriever assembly. 
Theretriever assembly, witha design 
load of 25,000 pounds, is basically a 
snatch-block with locking hooks and 
weighs 20 pounds. It does, however, 
have some very special features: The 
retriever can completely split in two 
at its hinge point. This permits the 
user to attach it to the buoy line 
without threading it through the device 
or detaching the buoy—very impor- 
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Pe continuing development iY 
the pull-down retriever, based rege 
(aluminum retriever) test 
prototype ited 
results from 1989 and 1990, resu 
in construction of two stainless steel 
functional retrievers with associated 
hardware. The biggest change in the 
operational procedures was the addi- 
tion of the hydraulic winch and 36- 
inch-diameter snatch block to handle 
the lengthened (4,000-6.000 feet) Kev- 
lar rescue line. This enabled us to 
conduct a real-life rescue scenario 
from start to finish. 

A dedicated series of submersible 
dives were conducted in November 
1991 at various depths to allow for 
repeatability of our rescue techniques. 
These dives were conducted using the 
Seward Johnson and Johnson-Sea- 
Link I]. Each dive lead to improve- 
ments in operational procedures. We 
learned as much from our failures as 
we did from our successes. 

Dive No. 2305, Depth 2,176 Feet. 
Johnson-Sea-Link descended to bot- 
tom, flooded down heavy (approxi- 
mately 300 pounds), and released 
rescue buoy. Buoy was retrieved on 
surface by small boat. All buoy line 
was pulled out taut (4,000 feet). Two 
Klein grips (quick-release device to 
hold cable) were installed on buoy 
line and tension applied using small 
boat. Seward Johnson approached 
small boat by backing down on their 
location. Upon reaching the small 
boat, the lift line was passed to them 
from the stern and connected to the 
retriever, which was already attached 
onto the buoy line between the two 
Klein grips. The Klein grip attached 

to the stern of the small boat was then 
released to allow the retriever pas- 
sage down the buoy line. It was then 
reinstalled behind the retriever and 
tension resumed prior to releasing 
the retriever. The retriever was then 
released and lift line was paid out 
from the Seward Johnson at a rate 
deemed appropriate for the retriev- 
er’s anticipated descent. During this 
Procedure, the Seward Johnson was 
moving away from the small boat 
approximately 180° opposite of the 
heading of the small boat toward the 
location of the Johnson-Sea-Link. 
As the line was paid out, Seward 
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Johnson eventually passeq ay 
Johnson-Sea- Link and continues 
roximately 1,800 yards beyong ™ 

All 6,000 feet of lift line way de 
ployed with no hookup by the retrieve, 
taking place. Various tactics Were 
then employed to try to remedy the 
situation, suchas backing down With 
the ship, taking up lift line on the 
winch, redirecting the small boat, 
and increasing tension on the buoy 
line with the small boat—all of which 
failed to initiate a hookup. 

After three-plus hours of frustrat- 
ing attempts, we decided to abort the 
dive and recover the hardware due to 
suspected fouling. : 

Discussions after the exercise re- 
sulted in several speculations as to 
the nature of the failed attempt. The 
following circumstances may have 
contributed to the inability to hook 
up. 

i The method in which Seward 
Johnson approached the small boat 
for lift line transfer; i.e., vessel back- 
ing down toward small boat, result- 
ing in inability to maintain heading 
and position instead of a starboard 
side underway approach on small 
boat similar to Johnson-Sea-Link 
recovery approach. This would allow 
the Seward Johnson to attain the 
proper heading and speed for deploy- 
ment of the retriever after the line is 
passed to the small boat. 

© Paying lift line out faster than 
the sink rate and the forward velocity 
of the Seward Johnson. 

© Tensioning of buoy line by the 
small boat; i.e., in retrospect it was 
thought that more tension should 
have been applied throughout the 
entire scenario. Lack of adequate 
tension was thought to createa “dog- 
leg” in the buoy line, which stopped 
the retriever’s descent. Also, during 
this procedure, the Johnson-Sea-Link 
was physically being dragged, at times, 
and additional ballast was added. 
This still resulted in movement of the 
Johnson-Sea-Link. 

Dive No. 2306, Depth 1,825 Feet. 
Johnson-Sea-Link descended to the 

bottom, flooded down heavy (approx- 
imately 700 pounds), and proceeded 
to release rescue buoy. Buoy released 
and started ascent but became en- 
tangled when reel backlashed. The 
dive was then aborted and, after eva- 
luating the problem, it was decided 
that the buoy line could not be re- 
packed adequately while the reel was 
installed on the Johnson-Sea-Link. 


The reel was then removed from the Johnson-Sea-Link; 
the line was unreeled onto another empty spool and 
carefully rewound to make each lay tight and level. This 
took approximately three hours. Subsequently, the same 
amount of time was expended after each buoy deploying 
in addition to re-terminating, which took another three 
hours. 

Dive No. 2307, Depth 1,910 Feet. Johnson-Sea- Link 
descended to bottom, flooded down heavy (approxi- 
mately 700 pounds), and proceeded to release rescue 
buoy. Buoy released and took approximately four min- 
utes to reach the surface. Buoy was retrieved on surface 
by the small boat. All buoy line was pulled out taut. Two 
Klein grips were installed on the buoy line, and tension 
was applied using small boat. Seward Johnson approached 
small boat in the same manner as a Johnson-Sea- Link 
recovery. 

Upon reaching the small boat, which passed slowly 
down the starboard side of the vessel, the lift line was 
passed to them at approximately amidships (allowing for 
several attempts, if needed) and connected to the retriever. 
which was already attached onto the buoy line between 
the two Klein grips. The Klein grip attached to the stern 
of the small boat was then released to allow the retriever 
passage down the buoy line. It was then reinstalled 
behind the retriever and tension resumed prior to releas- 
ing the retriever. The retriever was then released and the 
lift line was paid out from Seward Johnson at a much 
slower rate than the first attempt. Vessel speed was also 
reduced to bare steerageway. 

During this procedure, Seward Johnson was moving 
away from small boat approximately 180° opposite the 
heading of the small boat. The latter’s heading was 
determined by the bottom current reported by the 
Johnson-Sea-Link and by the offset of the buoy upon 
reaching the surface. As the line was paid out, Seward 
Johnson eventually passed over the Johnson-Sea- Link 
and continued approximately 1,500 yards beyond. 

Approximately 5,500 feet of lift line was deployed and 
the winch was secured, allowing the Seward Johnson to 
tension the lift line. This resulted in pulling the Johnson- 
Sea-Link and the small boat, indicating that we were 
putting a dogleg in the buoy line. We immediately started 
backing down on the lift line, allowing the small boat to 
retension, eliminating the dogleg, and allowing the 
retriever to continue its downward path resulting in a 
hookup. Weather conditions dictated numerous correc- 
tive maneuvers to maintain the proper pulling angle and 
alignment between Seward Johnson and the small boat. 

From the time the buoy reached the surface to final 
hookup of the retriever was two hours and 15 minutes. 
Seward Johnson, upon hookup, immediately began 
backing down in the direction of the lift line, recovering 
the excess. Once the lift line angle returned to vertical as 
indicated by the submersible via the underwater tele- 
phone (UQC), the Johnson-Sea-Link was lifted off the 
bottom and winched toward the surface. At approximately 
40 feet below the surface, the Johnson-Sea-Link blew its 
ballast tanks and surfaced. This was done for safety 


reasons as the distance between the Johnson-Sea- Link 
and the stern of Seward Johnson was critical. 

At this point, the swimmer attached the tow line, the 
Johnson-Sea-Link was pulled into position behind the 
stern, the lift line was slacked off, the A-frame was then 
moved to the inboard position, the snatch block was then 
removed and the A-frame was then moved back to the 
outboard position, and a normal recovery was then 
accomplished. 

Dive No. 2308, Depth 2,393 Feet. Other than the 
depth, which was approximately 500 feet deeper, and 
surface conditions with wind in excess of 20 mph 
throughout the exercise, the scenario was identical to 
dive No. 2307. It took one hour and 17 minutes from the 
time the buoy reached the surface until the retriever 
locked on and one hour, six minutes from the time the 
retriever locked on until Johnson-Sea-Link surfaced. 

Rigging of the snatch block was changed from the 
starboard side of the teleleg to the aft center of the teleleg 
for this exercise. This allowed us to recover the Johnson- 
Sea-Link with the snatch block in place, eliminating the 
need to move the A-frame in and out or remove the lift 
line prior to recovery. 

The result was a much smoother operation with a 
direct lift up to the point of inserting the drop lock. 


No Sure-Fire Rescue System 

Obviously there is no sure-fire rescue system that will 
adequately cover all possible situations where a submers- 
ible is unable to surface, whether it be entanglement or 
some other reason. Each new system or method is just 
another tool among many tools that allow for an imme- 
diate response to a situation that will only get worse. 

That is not to say, “don’t push the panic button.” By all 
means this is a must and, with modern communication 
systems available, notification can be almost immediate. 
While the proverbial gears are turning to get help on the 
move, precious hours are being lost. Even with up to five 
days life support, weather conditions can change from 
good to bad, panic can set in, batteries will get weaker, 
and anything else that can go wrong will(Murphy’s Law). 

Almost all submersible operators are currently engaged 
in development ofa variety of rescue techniques. Remotely 
operated vehicles are among the favorite methods em- 
ployed especially in the case of the deeper operating 
vehicles—2,000 to 6,500 meters. Insome cases, ROVs are 
built concurrently with the submersible. 

Other methods employ a subsurface buoy that can be 
released to rise several hundred feet above the submersi- 
ble. A locating beacon attached allows the surface vessel 
to make controlled passes and attempt to snag it with a 
variety of grappling devices. 

There are several overriding factors that provide the 
impetus to continue to design, develop, and test new 
devices and methods for self-help rescue. Most impor- 
tant: The oceanographic community cannot afford a 
submersible accident resulting in loss of life and ulti- 
mately loss of support both financially and philosophi- 
cally. Additionally, with operations spreading to the four 
corners of the world, outside help cannot be expected to 
respond in time. 
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What's in the future? Harbor 
Branch’s Ocean Engineering R &D 
Division is currently redesigning two 
MiniRover Mk IV ROVs with an 
operational depth of 3,000 feet to 
become a permanent part of Johnson- 
Sea-Link support. The systems are 
small in size, lightweight, and simple 
to operate. repair. and maintain. They 
will accompany the Johnson-Sea- 
Links aboard ship on all missions 
and can be used for science in addi- 
tion to the primary function of recon- 
naissance of a stricken submersible. 
It will also be possible to effect a 
hookup to the submersible using the 
MiniRover Mk IV by lowering a 
klump weight attached to the lift line 

already carried on board. si 


UNDERWATER VEHICLES 


New Navy UUV programs for FY 1993 
mclude a Semi-Autonomous Undersea 
Vehicle (SAUV), and a UUV mine- 
countermeasures (MCM) demonstration. 
The SAUV program, a $74 million 5-year 
program, would develop a prototype 
UUV for shallow-water mine reconnais- 
sance and neutralization, according to the 
Navy. Contractors who have put in 
proposals for this program include the 

Mitre Corp. Artificial Intelligence Techni- 

cal Center of Arlington, VA, and Woods 

Hole Oceanographic of Woods Hole, Ma. 

In addition, an important technology to 

be developed will be sensors for the detec- 
tion of objects in shallow water. Using 
sonar in shallow water requires special- 
ized technology, and the Navy’s Coastal 
Systems Station (CSS) in Panama City, 
FL, may receive funding to develop an 
advanced mine sensor system for the task. 
Reportedly, the CSS is looking at shallow- 
water object detection using a synthetic 
aperture sonar. 

For UUV MCM missions beyond the 
surf zone, the Marquest Group of Bourne, 
MA, has made an unsolicited proposal to 
the Navy OP03 office to build a system to 
demonstrate new UUV capabilities, ac- 
cording to sources. Marquest’s expertise 
is underwater precision navigation and 

tracking, and UUV closed-loop control. 
The UUV MCM demonstration program 


is slated for $115 million from FY 1995 to 


1997. 
The future m 
looks good enough 


ilitary market for UUV 
to contractors to In- 
spire them to develop new Sy step gi 
sub-systems, especially in the area O 

mine warfare. Alliant Techsystems of 
Edina, Mn., and Lockheed Missiles and 
Space Co. of Sunnyvale, CA, both of 
whom are currently under contract to the 
U.S. Navy, have developed new systems 
they hope will lead to new contracts. 

At the Navy League exhibition held last 
month in Washington, DC, Lockheed dis- 
played a full-scale mock-up ofits Expend- 
able Mine Detection Vehicle (EMDV). 
Lockheed currently is under contract to 
the Navy to supply a mission package to 
the Mine Search System (MSS) UUV. The 
EMDV is a torpedo-shaped vehicle linked 
to its mother ship via a fiber optic cable. 
The first prototype was finished about a 
year age, and a second system is now 
being built, according to Lockheed. 

The company said that the key to the 
system is its expendability, and therefore 
its cost. The company estimates that the 
system can be sold for $15,000 - $25,000 
each. This low price can be achieved be- 
cause the computer controlling the 
vehicles is not on the vehicle but on the 
mother ship. In addition, the system car- 
ries only one forward-looking sonar 
housed in the vehicle’s nose, and an inex- 
pensive power supply system since the 
vehicle’s endurance requirements are less 
than a recoverable system. 

The vehicle measures 78 inches long, 
and 10 inches in diameter, small enough 
to be launched from a torpedo tube. In a 
mission scenario, once an underwater area 
suspected of containing mines is iden- 
tified, the vehicle is launched and uses its 
sonar to reacquire a mine, swim to it, and 
detonate it. The functions are controlled 
automatically by the off-board computer. 
In addition, an operator can override the 
computer and control the system per- 
sonally. Lockheed is currently 
demonstrating the system to the German 
Navy, according to the company. 

Alliant, who provides the AN/SLQ-48 
Mine Neutralization System (MNS) UUV 

to the Navy, has developed an 
autonomous vehicle, the Remote Control 
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Vehicle-(RCV)7. The system ig 
eight feet long, and less than 2] incheS 
diameter, also small enough ee 
launched from the torpedo tube. The 
vehicle itself is a testbed for sub-systems 
according to the company, and is not ex. 
pected to be marketed as a system. 

Alliant would not supply much data on 
the RCV-7, but said that they developed 
their own control system, and that the 
vehicle can be used for military missions 
other then mine countermeasures. The 
company also said that it has tested the 
system in Puget Sound. a 

The Navy has exercised an $11 million 
option with Alliant for the MNS UUV. 
The option calls for three systems, each 
consisting of a vehicle, vehicle control 
equipment, and a shipboard monitor; plus 
support and test equipment, maintenance 
assistance modules, engineering services, 
and three spare vehicles. The option 
brings the total contract amount to nearly 
$45 million. 

During the Persian Gulf War, the MNS 
was successfully used aboard the U.S.S. 
Avenger (MCM-1). The ship carried two 
MNS vehicles. The systems conducted 60 
missions, according to Alliant. Missions 
were conducted along the Kuwait coast to 
verify that an area was clear of mines, and 
later for mine clearing. 

The company said the system’s 
availability was high, that there were no 
reliability issues, that no systems were 
damaged during the operations, and that 
operator fatigue was not an issue. Accord- 
ing to Alliant, one lesson learned was that 
cutting the cable of a floating mine is 
dangerous. Normally, the MNS will cut 
the cable, and the mine will float to the 
surface where is destroyed. In one in- 
stance, however, a mine cut free floated 
away and had to be located. As a result, 
the Navy will abandon this practice, and 
an alternative method to detonating float- 
ing mines will be determined. One option 
is to have the UUV put a neutralization 
device directly on the mine, or on the 
cable just below the mine. The Navy is 
expected to release, in FY 1993, a request 
for proposals for this capability. It is also 
expected to begin a program in FY 1994 

for a buried mine search system. 


Into the Oceans 

Japan has become a world leader in 
deep-sea exploration and the study of 
life forms—both large and small— 
found close to the seabed. Bacteria and 
other organisms brought up from the 
ocean floor are already finding their 
way into an array of technologies and 
products as genetic engineering makes 
its impact on agriculture, environmen- 
tal protection, and pharmacology. 

To find such bacteria, the Japan 
Marine Science and Technology Center 
(JAMSTEC) is using two of the most 
advanced deep-sea research submer- 
sibles in the world: the Shinkai 2000 and 
the Shinkai 6500. The numbers refer to 
the depth in meters to which the vessels 
can submerge. 

“It was quite expensive to make these 
submersibles, and JAMSTEC would like 
to continue to get money from the gov- 
ernment,” says Koki Horikoshi, profes- 
sor at the Tokyo Institute of Technol- 
ogy and senior scientist at the Physical 
and Chemical 
Research Insti- 
tute (Riken). 
“But JAMSTEC 
is not allowed to 
study fish, be- 
cause fish belong 
to the Ministry 
of Fisheries; it 

can’t study the 
structure of the 
sea or ports, 
since this is han- 
dled by the Min- 
istry of Con- 
struction. So it 
decided to study — 
microorganisms, because these do not 
belong to any ministry.” 

Horikoshi joined JAMSTEC’s 
DEEPSTAR undersea research project 
after five years, completing a US$15 
million, five-year project on “super- 
bugs,” organisms that live under ex- 

treme conditions such as excessive heat 
(in hot springs, for instance) or in par- 
ticularly salty or acidic soil. One result 
of this research, which was under the 


auspices of the STA’s Exploratory Re- 
search for Advanced Technology 
(ERATO) program, was the discovery 
ofa lactose-degrading organism, which 
hasbeen put to use by the milkindustry 
in the production oflactose-free milk— 
a valuable find, since many Japanese 
have a particularly low tolerance for 
lactose. Another early discovery—a 
very strong enzyme that can function in 
high alkalinity (pH 12) while degrading 
cellulose—has already reached the 
Japanese market in the form ofa deter- 
gent called Attack, which contains al- 
kaline cellulase, the cellulose-degrad- 
ing enzyme. 

The submersibles have photo- 
grapheda wide variety of the intriguing 
bacteria and organisms living at depths 
at which there is practically no sunlight 
and where the temperature hovers be- 
low minus one degree centigrade. The 
speed at which some of these creatures 
generate energy and put it to use poses 
a challenge to the scientific imagina- 
tion. Higher temperatures usually 
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to explore the vast, organism-rich re- 
gions under our seas. This entails mak- 
ing instruments that can bring up 
samples from 6,500 meters deep at pres- 
sures of 600 atmospheres with mini- 
mum disruption. The potential for 
discovering new life forms is great. A 
one-gram soil sample contains approx- 
imately 1 billion different kinds of mi- 
croscopic organisms, Horikoshi says. 

But making a scoop that will pick up 
material from that far down and bring 
it up to the surtace at the same tempera- 
ture (almost zero) and under the same 
pressure presents some knotty engi- 
neering problems. One alternative 
might be to develop a robotic labora- 
tory that can be sent down to perform 
experiments on the seabed, although 
this, too, has its challenges: the experi- 
ments—isolation, culturing, chemical 
analysis, and others—have to be per- 
formed without disturbing the sample 
more than is absolutely necessary. 

In the meantime, Horikoshi’s team 
is isolating and studying bacteria that 
have been brought up to the surface in 
the open. Remarkably, some of them 
survived the enormous temperature 
and pressure changes involved, and are 
now reproducing in culturing dishes. 
Horikoshi hopes to find in the samples 
more interesting DNA, which means 
useful enzymes, proteins, and other 
chemical structures, and more possible 
applications. 


The Shinkai 6500: Probing the oceans for organic riches. 


stimulate chemical reactions and lower 
temperatures usually slow them down. 
But somehow these organisms have de- 
veloped a chemistry that enables them 
to thrive at sub-zero temperatures. If 
researchers can find out what this 
chemistry is, they can probably build 
such capabilities into other organisms 
and put them to commercial use. 

Part of DEEPSTAR’s wider mission 
is to develop the capabilities necessary 
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@ ELECTED: The Association of Diving Contra — 
| tors (ADC) elected officers for 1992. Ste, 

Helburn, senior vice-president 
of Houston-based Oceaneering 


International, 


was elected 


president; first vice-president, 
Tom Devine, Marine Services/ 
Commercial Diving of Chula 
Vista, Calif.; second vice-presi- 
dent, Dennis Jahde of Sub Sea 
Ta eons Belle Chasse, - 

a.; and secretary-treasurer, Julie Rodrigue: 
Epic Divers, Harvey, La. 


ADC 
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The Great Su 


hh just a few weeks, members of the 
submarine community will pause to 
wish each other Happy Birthday! For 
it was 92 years ago, this coming April 
11th, that the United States Navy pur- 
chased its first submarine. But, the 
history of this pioneer submarine ac- 
tually began seven years earlier, in the 
year 1893, with a very unusual con- 
test. 

By 1893, after two previous half- 
hearted attempts to solicit bids for a 
submarine, top naval officials were 
beginning to take a serious look at the 
possibilities of submarines. Since 
1880, submarine invention had made 
great strides in Europe. With over for- 
ty separate projects underway in 
various nations, the subject could no 
longer be disregarded. 

On March 3, 1893, Congress ap- 
propriated $200,000 for the building 
of a single experimental vessel. In 
order to turn the imaginations of in- 
ventors in the direction of the sub- 
marine boat, the Navy devised a com- 
petition for designs, with the 
understanding that the best design 
was to get the $200,000 order. 

On June 30, 1893, an impressive 

crowd had gathered in Washington 
for the official opening of the designs. 
Lost among the politicians, lawyers, 
promoters and brokers, were the 
three leading competitors. The first of 
the serious contenders was George 
Baker of Iowa. Baker, a Civil War 
veteran renowned for breaking the 
barbed wire trusts, had developed 
not only a notable genius for 
mechanical inventions but also an im- 
pressive amount of influence in 
Washington. He was considered to be 
the original instigator of the ap- 
Propriation. 

The second contender, John P. 
Holland, an Irish-born school teacher 
with the mind of an engineer and a 
penchant for submarines, was also no 
Stranger to the Washington 
bureaucracy. Twice in previous years 
he had submitted submarine designs 
which were accepted by the Navy, 
only to be rejected later before con- 
struction could begin. One month 
prior to the contest, a far-sighted 
lawyer had provided Holland with 
the capital to form his own company, 

giving him an important advantage in 


bmarine Contest of 1893 
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LAKE DESIGN 


the competition. 

At age 27, with no backing or ex- 
perience behind him, Simon Lake 
remembered feeling like a ‘“‘green- 
horn’”’ and quite ‘“‘insignificant’’ 
among his fellow competitors. Hav- 
ing found out about the contest 
through a newspaper ad, Lake had 
nothing to command attention 
beyond the freshness and originality 
of his design. 

The rules of the contest required 
that each design meet certain vital 
Prerequisites including, guaranteed 
safety, ability to submerge, reliability 
underwater, reasonable speed, en- 
durance, offensive power, and the 
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ability to view the target. Each pro- 
posal was to be accompanied by a 
check equal to five percent of the bid, 
to be held in the event that the ac- 
cepted boat failed to meet the 
Specifications. 

The three designs met the prere- 
quisites yet differed radically. Baker’s 40 
foot, cigar-shaped boat featured two 
lateral propellers mounted on either side 
of the boat on a shaft funning athwart- 
ship. These screws could be rotated in 
any direction, so as to “push” and 
“pull” the vessel downward and for- 
ward at the same time. 


Holland’s proposed submarine was 
a huge craft, 85 feet in length and 
weighing 168 tons. Powered by twin 
steam triple-expansion engines 
capable of generating 1625 
horsepower, it could reach 15 knots 
on the surface and had an endurance 
of 12 hours. Electric storage batteries 
and a motor of 70 horsepower were 
provided for submerged running. 
The armament consisted of five 
Whitehead torpedoes. 

The most unique design was sub- 
mitted by the young newcomer, 
Simon Lake. Novel features included: 
the ability to submerge on an even 
keel, a double hull, a diving compart- 
ment, a gun mounted in a revolving 
watertight turret, five propellers, four 
pair of horizontal rudders, and last 
but not least, wheels. 

What happened in Washington, 
following the examination of the 
designs, was a complicated weave of 
political influence peddling, bicker- 
ing, and bureaucratic delay. Lake's 
design was the first eliminated. With 
no financial backing, Lake was unable 
to come up with the required bond. 
Years later a member of the board 
told Lake that four out of five 
members had voted for his plans but 
were overturned because he failed to 
bid for the construction. Holland, 
with his own company to support 
him, had no such difficulty. 

By July the board seemed ready to 
award the contract to Holland. But 
Baker, the only competitor with a 
completed vessel, brought his 
political influence to bear, delaying 
the award in order for the board to 
witness a trial run of his submarine. 
Following a dismal showing by 
Baker’s boat the award was again 

delayed, as opponents of the sub- 
marine attempted to persuade the 
Secretary of the Navy to divert the 
funds to the surface fleet. Only the 
threat of an exposé prevented the 
diversion. 

The year 1893 ended with the con- 
tract no closer to being awarded then 
when the announcement first ap- 
peared in March. An ominous four- 
teen month silence ensued as the 
Navy continued to stall. During this 
time Baker would die in a last 
desperate attempt to peddle his in- 
fluence, Lake would raise enough 
money on his own to finish a first and 
begin a second submarine, and 


Holland would begin to court foreign 
governments. Finally on March 26, 
1895, a reluctant Secretary of the 
Navy awarded the contract for the 
Navy’s first submarine to John 
Holland. 

It would take a complete design 
change, the support of men like Ad- 
miral Dewey and Assistant Secretary 
of the Navy Teddy Roosevelt, and a 
super-human patience with the Navy 
bureaucracy on the part of John 
Holland, but five years later, on April 
11, 1900, the U.S. Navy would have 
its first submarine. 


VANADIUM BATTERY 
DEVELOPED IN AUSTRALIA 


Described as “the most efficient 

battery under development any- 

where in the world,” a vanadium 

redox battery has been devel- 

oped over the past six years by 

a team of researchers at the 

University of New South Wales. 

It has multiple applications, 

including underwater. 

The battery’s principles are 
similar to those of the lead-acid 
battery. It employs two readily 
manufactured, relatively inex- 
pensive fluids mixed with 
vanadium oxide to generate 
power. The model to be installed 
in vehicles would have two small 
tanks for the liquid anda primary 
chamber for generation. The 
fluids can be recycled endlessly. 
A 60kw battery would occupy 
about one cubic meter. The 
battery also is rechargeable in a 
relatively short time—only one- 
eighth of the time required for a 
conventional lead-acid battery. 
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SUB RACES MOVE 
TO NEW LOCATION 


The H.A. Perry Foundation and 
Florida Atlantic University have 
announced that the 1993 Inter- 
national Submarine Races will 
be run off Ft. Lauderdale, Flor- 
ida. Scheduled for June 16-27, 
1993, the new location is the re- 
sult of hard work by business 
and political leaders in Ft. Lau- 
derdale. The previous two races 
were held off Singer Island, 
West Palm Beach. 

Already, 55 entry forms have 
been received for the ‘93 races. 
Contestants are expected from 
the U.S., Canada and Europe, 
while teams as far away as Japan 
and Russia have requested entry 
information. 

Each team must develop a two- 
person, wet submarine with one 
person providing the propul- 
sion and the other navigating 
and steering. Both are on 
SCUBA fro the onboard air sup- 
ply carried on the sub. Judging 
criteria includes cost effective- 
ness, innovation, speed ($1,000 
award) and overall performance 
($5,000 award). There are also 
many other awards given to 
account for various contribu- 
tions to the success of the races 
by the various teams. The goal 
of the races is to stimulate public 
understanding of the importance 
of the ocean and to inspire inno- 
vation in the development of 
undersea technology. 

Sponsors include IBM, Martin 
Marietta and the Host Commit- 
tee of Ft. Lauderdale. WAVES 
has also been a sponsor of the 
races, providing information and 
promotional support. These and 
others are working to expand the 
1993 race, increase its visibility to 
regional and worldwide media, 
focus public attention on Florida 
Atlantic University as an inter- 
national center of high technol- 
ogy education and stage a series 
of activities in the coming year to 
promote the race and build com- 
munity support. Organizations 
wishing to provide sponsorship 
should contact Nancy Hussey, 
P.O. Box 25695, Washington, 
D.C. 20007. 
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Crisis in the Kara Sea 
As readers must have become 
aware, WAVES has been keep- 
ing a close watch on the nuclear 
horror stories emerging from 
Russian naval bases. 
The November/December 1991 
issue (p. 30) “UpScope” column 
highlighted a British television 
report revealing the Russians’ 
acute dilemma over rotting 
nuclear-powered ships in Mur- 
mansk and Vladivostok, raising 
alarm about the possibilities of 
dumping and Scuttling at sea. 
The story gathered pace in the 
January/February 1992 issue 
(p. 10) with attention focusing 
on the waters around the island 
of Novaya Zemlya, formerly the 
Soviet Union’s main nuclear 
testing site. Increasingly frank 
reports—a direct appeal for 
help in terms of Western tech- 
nology—revealed that nuclear 
waste containers had been rou- 
tinely dumped in the sea off 
Novaya Zemlya until 1985. The 
sinking of a nuclear waste ship 
was cited, as was the aban- 
donment of nuclear-powered 
submarines and ice-breakers. 
Since then, another television 
report has been screened in Brit- 
ain which featured a Russian 
nuclear “safety” officeronboard 
a ship carrying spent nuclear 
fuel. Speaking direct to camera, 
he spelled out in no uncertain 
terms exactly what the local situ- 
ation was in Murmansk and in 
So doing revealed that previous 


an endless voyage around 
Rigen coasts, having nowhere 
to land their deadly Ses. 
Citing the evidence of a. es 
report, the officer disclosed tha 
spent nuclear fuel ponzinae 
weapons-grade uranium an 
plutonium had been routinely 
dumped in the Kara Sea, east of 
Novaya Zemlya, for 20 years. 
Nuclear fuel from submarines 
and ice-breakers was replaced 
every three years and the spent 
fuel was packed into containers 
which were then dumped into 
the Kara Sea. Over 17,000 con- 
tainers had been “dealt with” in 
this way and, said the officer, 
those of them which were reluc- 
tant to sink had been encour- 
aged to do so by sailors firing 
rounds into them! 
Whole vessels had also been 
sunk and the process of disinte- 
gration is known to be already 
well advanced. Earlier reports 
were confirmed that 30 large 
nuclear submarines off Mur- 
mansk are in a dangerous con- 
dition and need urgent removal 
of their power plants. 
The nationality of the reporters 
of these television programs has 
not been made known but in 
view of the totally frank nature 
of the latest one it seems likely 
that the Russians themselves are 
the source. 
What greater warning—and cry 
for help—could there be? 
The television report simply 
concluded that Norway is fear- 
ful that underwater leakage will 
pollute the marine food chain 
and its fishing grounds. West- 
ern “sources” have acknowl- 
edged that help is needed and 
that the only solution to the 
Problem off Novaya Zemlya is 
to retrieve the containers for 
Proper disposal. 


FINNISH-BUILT Sup 
TO OPERATE IN 
USA WATERS 


Submarine Tours of Florida has 
purchased a Mergo 50 tourist sy, 
from Malmari & Winberg. The 
sub can accommodate 50 passen- 
gers and has a max diving depth 
of 100 meters. the order also in- 
cludes the use of the Mergo 10 
submarine, Sub Nicolas, which 
dived onthe wreck of the Finnish 
battleship, Ilmarinen (WAVES 
Nov/Dec 91). 

According to a reliable source, 
the U.S. Government has granted 
permission for the Mergo subs to 
operate along the U.S. coastline. 
This is the first time with regards 
to submarines manufactured 
outside of the USA. 
Mergo 10 diving operations 
should be starting about now off 
the coast of Key Largo. 


DELTA SUB 
RELIABILITY CITED 


The Delta submersible, the 10th 
built by Doug Privatt, has been 
“amazing reliable, with most lost 
scheduled days due to weather 
and none due to the sub,” 
according Dr. Rich Slater, Delta 
Oceanographics, Ventura, Cali- 
fornia. Funding for numerous 
operations has been made avail- 
able through NOAA’‘s National 
Undersea Research Program 
(NURP), coordinated for the U.S. 
west coast by the University of 
Alaska, Fairbanks. Slater, a 
Scrippsalumni,madea presenta- 
tion about various science Proj- 
ects conducted with the use of 
Delta at a recent Ocean Technol- 
ogy Forum at Scripps Institution 
of Oceanology (SIO). 


USA—A special tail developed by American researchers and the Adger 


stories have only hinted at the College of Engineering in Norway enables boats to swim like fishes. The solid 


Severity of the crisis. 

The ship from which the officer 
spoke was one of several which 
he claimed were doomed to sail 
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ONE HALF FATHOM. ....seeeeeeeerrsees 


® Principal Particulars 


SAUNA So oe OF 


» 41 Length (over all) 6.4m 
ai ; cid Beat 1.6m 
Depth 2.7 m (From the bottom 


of battery pod to the top 
of hatch cover) 


Displacement : 66t 
Pressure hull diameter: 1.4m 
Maximum operating 300 m 
depth 
Crew normal 2 men 
maximum: 3 men 
eed normal work 1 knot 
me maximum 3.5 knots 
Endurance 5 hours 
Life support 48 hours for 3 men 
= Main Equipment and Apparatus 
Main motor a i 
Horizontal thruster oT 
Vertical thruster sma Qe 
Hydraulic swivel device 
for main motor 1 set 
1 set 


Diving plane 


View port 150¢ (inside 
Under water Upper Echo Flush Light (Surface) bie gtcipiere diameter) x 14 
He Sounge! One Point ; ae eee apse One point and four points 
Trans Ponder Lifting View Port este ifungiequipment mniicetiaach 
Vertical Thruster. Eaulpnen! reasey External light see gD. 
Vertical Magnetic flux gate compass 1 set 
ey Thruster Obstacle avoidance sonar 1 set 
Depth sonar 1 set 
S ue ae Ws Under water telephone 1 set 
} f . Surface beacon light Bs | 
Manipulate Wireless hand talkie 
ake Saati Equipment (with antenna) ‘ 1 set 
Hees eS rahe Snscial ) Manipulator (Hydraulic) 1 set 
MN Tose use ts: Battery pod=detaching device : 1 set 
Battery Vody sodenee tix aLank Sn ee Emergency life support 1 set 
Negative Tank Trim Weight Lower Echo Sounder 


TOURIST SUB DELIVERED TO SPAIN 


Nemo Primero, a 22-passenger 
tourist submarine built by 
Finland’s W-Sub Welding & 
Submersibles, has been deliv- 
ered to Nemo Submarines Bal- 
eares S.A. It will operate off the 
coast of the Isle of Majorca, 
which is part of the Balearics in 
the western Mediterranean. 
This brings the total to 10 tourist 
subs built by W-Sub. Wartsila 
Marine built four of these and 
started a fifth one when it went 
out of business. The submarine 
end of things was reformed into 
W-Sub, which completed the 
fifth tourist sub. The company 
presently employs about 60 
people, all of whom owna piece 
of the action. 

In addition to these 10 subs, two 
more are under construction. 
One will be delivered to Italy 
and one will go to an East Asian 
customer (presently unspeci- 


fied, but probably located in 
Taiwan) this year. W-Sub has 
informed WAVES that new or- 
ders are presently under nego- 
tiation. 

W-Sub (and the former Wartsila 
Marine) has delivered four subs 
to East Asia—Saipan, Korea, 
Japan and Taiwan). Two subs 
are operating off the Canary Is- 
lands and one each off Marbella 
and Benidorm. Nemo Primero, 
therefore, is the fifth W-Sub to go 
to Spanish clients. One further 
W-Sub boat is operating off the 
Egyptian Red Sea coast. 

Nemo Primero, like four earlier 
models, has an alternating cur- 
rent electric system. The earlier 
models had direct current sys- 
tems which needed more main- 
tenance work. W-Sub has also 
developed a new type of 
thruster. Each sub has six 
thrusters (two forward, two lat- 
eral and two vertical). 

The outer hull and interior de- 


equipment 


sign have been improved by W- 
Subin cooperation witha Finnish 
industrial designer. In every 
new sub there is a video monitor 
for each passenger for viewing 
multiple angles around the sub. 
Digital indicators on the screen 
show the passenger depth and 
altitude, as well as the water 
temperature outside the sub- 
marine. W-Sub manufactures 
according to ABS standards. 
W-Sub also offers surface sup- 
port craft to assist the submarine, 
as well as taking passengers to 
and from the submarine. W-Sub 
has also developed a floating 
dock system for maintenance 
and repairs when it’s not neces- 
sary to dry-dock the sub. 
Finally, W-Sub’s training pro- 
gram has been accepted and 
successfully used in Japan, Egypt 
and Spain. 
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System \ 
Supports Oil 
Spill Recovery 
Operation 


In July the Chinese ship TUO 
HAI collided with and sank the Japa- 
nese vessel TENYO MARU in over 500 
feet of water. By mid August more than 
60,000 gallons of fuel oil had surfaced 
and spread over 146 miles of the Pa- 
cific Northwest coast, with 300,000 
gallons still on board the leaking wreck. 


The Canadian Coast Guard 
awarded the oil recovery/salvage con- 
tract to CanPac Divers, Inc. of North 
Vancouver, who provided a PHANTOM 


DHD2 ROV to inspect the wreck. The . 


rctic Class Il icebreaker 
Maer ibs L. BLACK mobilized to the 
site, where CanPac’s ROV revealed a 
large quantity of nets, ropes, and buoy- 
ant debris on the wreck. Salvors de- 
cided to use Eastport International's 
SCORPIO ROV with dual manipula- 
tors instead of risking a manned sub- 
mersible as had previously been in- 
tended. 

John E. Chance and Associates 
were contracted to provide precise 
positioning for the project during the 
unique recovery operation. JECA pro- 
vided STARFIX satellite navigation for 
surface positioning and a Trackpoint II 
for subsurface navigation of the SCOR- 
PIO. JECA’s operators logged Track- 
point/STARFIX position fixes on the 


ROV's location at multiple Points 
the wreck and used their navi 
computer to generate a plot of 
wreck site. This gave the CCG ca me 
an electronic visual reference of the 
icebreaker’s lie relative to the TENY9 
MARU. Precise navigation contro| Was 
vital in holding the 5000 ton CCG ship 
over the wreck throughout the recoy- 
ery. 

Eastport’s ROV crew inserted a6 
inch hose through an open porthole 
allowing the CCG ship to pump out 
leaking fuel oil as it accumulated in a 
submerged cabin. The combined ex- 
pertise of Eastport’s professional ROV 
operators with JECA’s precise naviga- 
tion minimized further environmental 
damage to the British Columbia and 
Washington coastlines. a © 


China—Salvage—Fu Mingde, deputy director of the China Maritime Rescue 
and Salvage Centre, has said that China now has 150 special salvage vessels. 
He added that three maritime rescue and salvage bureaus have been set up in 


than 10,000 people, have been set up in the coastal cities of Qinghuangdao, 
Tianjin, Rongchen, Yantai, Shanghai, Lianyungang, Ligang, Wenzhou, 
Fuzhou, Xiamen, Shantou, Guisan, Guangzhou, Shekou, Beihai and Sanya. 
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Robot—China has developed its first submarine robot. The 2:1 metre-high 
diving device, weighing 650 kilogrammes, can work at depths of up to 300 
metres, and move using its leg and arm joints. 


SLIGHT DEFECT — A radio bulletin just heard says that Britain’s four 
newest submarines must go back to the builders for an alteration. It has been 
found on trials that the torpedo tubes are not watertight. 

It just shows the truth of that old dictum: ‘An ounce of practice is worth a 
pound of theory’. It is also a splendid affair that the defect was discovered so 


harmlessly and not discovered because one submarine was lying helpless on the 


seabed and shouting for salvage and rescue teams to buck up and come down. 
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AMERICANS & 
EUROPEANS 
PARTICIPATE IN 
SOVIET SSN SURVEY 


As indicated in a previous issue 
of WAVES, some non-Soviet 
technical advisors were invited 
to join Soviet scientists and engi- 
neers in a manned submersible 
survey of the sunken Mike-class 
(Komsomolets) submarine in the 
northern Norwegian Sea. The 
expedition left Hammerfest, 
Norway within hours of the 
August coup in the USSR and 
included William Lange, a 
video specialist at the Woods 
Hole Oceanographic Institu- 
tion, Jeff Ledda, a lighting 
Specialist at Deep Sea Systems, 
Inc., a Norwegian observer, a 
British radiation expert and 
Dutch engineers that will be 
involved in the design and con- 
struction of the intended Salvage 
System to recover the sub. 
Theexpedition was deployedon 
the R/V Akademik Mstislav 
Keldysh, support vessel for the 
two Soviet deep-diving 
submersibles, Mir 1 and Mir 2. 
Dives were madeon the suband 
a control site 30 km away. 
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Dear Irene: 


I just wanted to drop you a note and update you on what is 
happening at International Hard Suits Inc. 


To date we have delivered 14 NEWTSUITs and 10 thruster packs. 
Toyama Divers from Japan have the largest number of NEWTSUITS 
with 5 suits and two thruster packs in operation. They have also 
taken delivery of their purpose build NEWTSUIT diving barge. The 
barge is custom built for dual NEWTSUIT diving, and equipped with 
heavy lift capabilities. 


The largest job using NEWTSUITs was completed successfully last 
year by Can-Dive Services. They used the NEWTSUIT and thruster 
pack to install grout support bags under dual sub-sea pipelines 
running from Vancouver to Vancouver Island. Over a three month 
period the NEWTSUIT made 125 dives and installed over 75 grout 
bags. Total dive time logged in the NEWTSUIT was 517 hours with 
an average dive time of just over 4 hours and a maximum dive time 
of 10 hours and 41 minutes. Dives were made to depths of 250 
meters or 810 feet. 


Our NEWTSUIT and diver, Bruce Fuoco returned in January from 60 
days of underwater filming in the Bahamas. A film crew shot an 
I-Max movie, using the NEWTSUIT as the focus of a film entitled 
* The Spirit of Discovery’. This film was commissioned by the 
Italian government to recognize the 500th anniversary of 
Christopher Columbus and his discovery of America. 


A NEWTSUIT is currently being used off the coast of Athens, 
Greece on a sewer outfall installation. Land and Marine 
Construction is using the NEWTSUIT to install and inspect 4 12 
foot diameter concrete pipe. To date they have made over 70 
dives in water depths upto 90 meters or 300 feet. 


We have recently been awarded a contract from StatOil of Norway 
to conduct life support tests and trials on the NEWTSUIT. These 
tests should be completed by the middle of June and will insure 
that the NEWTSUIT meets all requirements of the Norwegian 
Petroleum Directorate. 


We are planning for a very busy year with NEWTSUITS and thruster 
packs on order for the French and Italian Navy, the Toyama Divers 
in Japan, and our marketing representatives Draeger in Germany: 


I am pleased to advise you that we have just sold two complete 
deep water NEWTSUIT systems including thruster packs to 
Stolt-Nielson of Norway. These will be deep water NEWTSUITS 
ated to a depth of 375 meters, and they will be used on 
platform installation and hook up on the Shell-Draugen field. 
fhe equipment is to be delivered in about 6 months time. 


I am enclosing several covers of the deepest dive ever made in a 
WEWTSUIT. It was made in NEWTSUIT 4 at our facility in Vancouver 
as part of the 37§ meter NEWTSUIT development. Could you please 
pass one onto Charles. There are extra covers which you could 
use as part of your annue’ fund raising auction. 


CESERREIETN rations ta Ss re 
sy Ss) 1174 Welch Street 
HARD SUITS North Vancouver 
‘ British Columbia 
Canada, V7P 182 


cott Morrison Telephone (504) 986-5600 
s Manager Facsimile (604) 986-7125 


Record "deep 
recovery" made 
off Wake Island 


The U.S. Navy successfully com- 
pleted the deepest salvage recovery on 


record Feb. 12, when the forward section 
of ahclicopter was pulled from adepth of 
17,250 feet by salvage crews located 140 
off Wake Island, in the Pacific Ocean. 
The previous record for a salvage was 
14,800 feet deep off the coast of Mada- 
gascar in 1988. : 

The salvage operation was under- 
taken to recover a CH-46 Sea Knight 
Navy helicopter which had crashed in 
August 1991. The helicopter fuselage 
was found in two pieces, and investiga- 
tors wanted to recover the aircraft in 
order to determine the cause of the crash. 
The operation was directed by the Navy's 
supervisor of salvage and diving. 

The recovery was made by a crew 
operating off the salvage ship USS 
Salvor(ARS 52), homeponted at Pearl 
Harbor, Hawaii. Another salvage ship 
also. from Pearl Harbor, USS 
Conserver(ARS 39), was able to confirm 
the location of the helicopter last Sep- 
tember using the deep-water sonar tech- 
nology of the Navy's Orion scarch sys- 
tem. 5 

The wreckage recovered is from a 
helicopter which was assigned to Heli- 
copter Support Squadron Eleven, based 
in San Diego, Calif. and was operating 
from USS Camden(AOE 2). 

The helo was conducting an under- 
way replenishment operation Aug.15, 
1991, with ships inthe USS Nimitz(CVN 
68) battle group when it crashed shortly 
after radioing in a distress call. All crew 
members were lost at sea. Salvage of the 
aircraft is of major importance in inves- 
tigating the cause of the crash. 

Using the multi-sensor, towed plat- 
form "Orion," designed to locate, iden- 
tify and mark targets on the sea floor at 
depths up to 20,000 feet, enabled the 
salvage team to pinpoint the wreckage's 
location. 

The remaining section is still being 


sought using salvage operations. 


oR ROTOR Des SG oes SO a ne ee 

n a : 0 

ponetee eae around circumference of a disc. As Th bladed aaroUe eee ihe Lae 
is the orientation, giving them a motion similar t *s tai 

swimming. When used to replace a traditional impeller in a purip,the SS anes of 


not producing inefficient or harmful vortices. 


Lote 


—==<—— i=— 
Global Positioning Sys 


By Stephen Colwell 

President } 

Colwell-Kirtland International 
avigation is an “art which in- 

N clines him who follows it to wish 

to know the secrets of this world.” 

—Christopher Columbus. 

Some 500 years after Columbus 
used the crude means of quadrant, 
estimating speed and distance, and 
reading the winds to discover the “new 
world,” that same new world has deve- 
loped a navigation system that all but 
eliminates estimation, uncertainty, and 
wind-reading. Perhaps it takes the 
“adventure” out of navigating; most 
likely, however, the new world would 
have been found sooner if such early 
explorers had the benefit of the global 
positioning system. 

That system is the world’s most 
dramatic navigation achievement. 
Today, GPS has just begun to weave 
its way into multitudes of marine pro- 
ducts. In the marine industry, as well 
as other application areas, the only 
negative factors for GPS integration 

are size and price. With these factors 
quickly being reduced, GPS is finding 
its way into new applications at an 
exponentially growing rate. 

Simultaneous with the development 
of applications and products, the GPS 
system is progressing rapidly towards 
full deployment of the satellite constel- 
lation. This year saw the 17th Navstar 

satellite launched into orbit, adding to 
the roughly 24-hours-a-day, two-dimen- 
sional coverage the system provides. 
This coverage is a tremendous benefit 
for the world marine community, es- 
pecially as high-quality commercial 
GPS receivers fall under the $1,000 price 
range. Pricing on basic GPS receivers 
has been driven down throughout 1991 
due to the many GPS manufacturers 
that are actively selling their own GPS 
board sets to those who inevitably 
become future competitors. 


Fueling Product Innovations 

This has fueled a significant amount 
of new product introductions, mainly 
in the pleasure boating industry. With- 
out having to build the entire receiver, 
many marine electronic navigation 
suppliers have opted to simply retool 
their current Loran products and re- 
place the Loran receivers with GPS 


ult is very little work 
duct market. 

gressive one for 
in all markets, 


board sets. The res 
for an all-new pro 
Last year was an ag 


GPS manufacturers 
from military to marine. More moving 


icles, ships, boats, planes, and 
eet used GPS than ever before. 
In fact, GPS is fueling a new intense in 
navigation in general as the technology 
historically associated with measuring 
location is giving way to this invisible 
technology that provides one's post 
tion anytime, in any weather, any- 
where on the globe. 

During shes second half of 1991, 

more than 14 new companies intro- 
duced their first GPS products. All 
were targeting the marine marketplace. 
This rush to market will be short-lived 
as consumers are hesitant to place their 
faith in a new, untested GPS product. 

Marine buyers are very cautious 
related to their navigation devices; 
studies conducted at Colwell-K irtland 
have reinforced these findings of the 
extensive thought and research given 
to the selection of a GPS receiver. Stu- 
dies conducted by our research div- 
ision in 1991 also indicated that in a 
cross-sampling of operators of com- 
mercial, military, pleasure, and re- 
search vessels, less than halt of them 
had long-term experience with GPS 
(more than five years), but 80 percent 
indicated they had plans to acquire 
GPS technology within the next 24 
months. 


Planned GPS Purchases Up 

Further questioning of the owner/ 
operators of the commercial transport 
community indicated purchasers plan- 
ned on acquiring an average of two 
receivers in 199] and up to nine more 
in 1992. Large vessel operators also felt 
that each ship would potentially carry 
numerous receivers—from the expen- 
sive full-navigation bridge package to 
small handheld units for life boats and 
distress situations. 

One of the many benefits of GPS is 
the ability of the user to select the 
desired level of obtainable accuracy 
based ona receiver’s performance and 
price. Fora stmple pleasure craft, star- 
tling accuracy can be obtained in the 
25-meter range by a handheld GPS 
receiver and three satellites. Price range 
of such handhelds is in the $1,000 to 
$1,500 area. 

Larger vessels require more com- 
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tem Future is Bright 


plex interfaces to electronic 
plotters, and computers. Higher 
of expectations from accuracy to Vel 
phic interfaces can drive the price yp¢, 
the $10,000 level. 0 

Differential GPS (DGPS) adds yet 
another dimension and precision nay}- 
gation capability for larger transport 
vessels, hydrographic ships, workboats, 
and dredges. While not for those ham- 
pered by financial restraints, DGPS 
systems can encompass multiple on- 
board GPS sensors, satellite commun- 
ication links, high-speed computers to 
drive data transmission, and complex 
software programs to differentially 
process and provide updated position 
results 


The Coast Guard and DGPS 

The United States Coast Guard 
remains the almost symbolic sea-faring 
“white horse” for the aid of distressed 
boaters. The Coast Guard was thus the 
perfect choice to act as the civilian 
interface group for GPS. Their role in 
the Global Positioning System Infor- 
mation Center (GPSIC) is to provide 
the civilian community with informa- 
tion on GPS. In short, they are run- 
ning interference for the Defense 
Department. True to their reputation. 
they are doing a very good job in man- 
aging a somewhat difficult situation. 

Their new DGPS plan is to installa 


series of radio beacons at Loran 
transmitter sites. enabling any vessel 
set up for DGPS to obtain better than 
10-meter accuracy. 

The Coast Guard is also funding a 
new experimental DGPS harbor navi- 
gation system in Prince William Sound 
that will act asa harbor center (similar 
to air traffic control). The DGPS sys- 
tem will track and monitor the loca- 
tion of all ships in one of the world’s 
busiest ports. It takes little effort to see 
the impact this will have as the project 
becomes operational and successful. 

And, with the launching of more 
and more low Earth orbiting (LEO) 
type satellite systems, it would be quite 
feasible to create a mid-ocean position 
System with the same levels of accuracy. 


Yet even with the excellent job the 
Coast Guard is doing supporting the 
commercial GPS interests, the De- 
partment of Defense has made it clear 
who holds the keys to the car. Or, in 
this case, the keys to selective availabil- 
ity (SA). 
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GPS was designed to give the U.S. 
military an edge with precision naviga- 
tion in everything from soldiers to mis- 
siles flying at 300 miles per hour. It was 
not designed for the dash ofa pleasure 
boat or for the typical surveyors and 
engineers who can today commonly be 
found using it. It was designed by the 
DoD as part of their Star Wars 
program. 

Even with GPS rapidly becoming as 
widely known as Loran, the DoD 
remains firmly set in its decision to 
retain control over accuracy. 

During Operation Desert Storm, 
the DoD turned off SA to allow for its 
own use of commercial GPS receivers. 
After the war, SA was quietly turned 
back on in July. The level of scram- 
bling was very low and little effect was 
realized by those using commercial 
receivers. In the fall, however, the 
DoD tumed up the level of SA; com- 
mercial receivers began (and continue) 
to show position differences. 

The use of SA was followed by two 
three-day “testing” periods in Nov- 
ember and December (1991) when the 
system was basically turned off. These 
events have not deterred GPS manu- 
facturers, however, as they continue to 
produce more sophisticated GPS re- 
ceivers capable of utilizing even the 
encrypted signals to provide accuracies 
of less than 25-meters position. These 
manufacturers are developing commer- 
cial products that exceed even military 

expectations of the system. 


Manufacturers and the Military 
In this current day, as the technolog- 
ical drama for uninhibited use of a 


military system unfolds, the manufac- - 


turers play an interesting and ironic 
role. The same manufacturers that 
develop military products also provide 
low-cost GPS receivers to the many 
commercial application users. With- 
out this growing commercial market, 
there would not have been enough 
GPS receivers available when the U.S. 
and NATO coalition required the huge 
emergency quantities they needed for 
Desert Storm. 

Companies like Trimble Navigation, 
Magellan Systems, and Garmin Inter- 
national provided quick deliveries to 
the forces overseas. 

Ten years ago, none of these com- 
panies existed. 

Their struggle to survive was intens- 
ified during setbacks in the GPS con- 
stellation build up. Many of the new 


manufacturers were just getting started 
at the time of the Challenger space 
shuttle tragedy in 1986. As satellite 
launches abruptly stopped, many of 
the new start-ups did not make it to the 
next year. The ones that survived did 
so by extensive research and the result- 
ing development of highly unusual 
applications for GPS. They also rede- 
signed their receivers to incorporate 
features that may have not been deve- 
loped if not for the down time they had 
while both satellites and the GPS 
market matured. 

Thus, when GPS began to take off 
in 1990, the consumer was presented 
with sophisticated products in a very 
new technological arena. 

Normally, the military provides the 
advanced products while the consu- 
mer market uses the previous genera- 
tion’s technology. Yet in GPS today, 
the civilian consumer has the advan- 
tage in price, features, and capabilities. 
This is a positive indication of the 
impact GPS will have in the wide- 
spread consumer market. The future 
of GPS is bright. 


SUBMERSIBLE RADIO 
Motorola has introduced an 
addition to the Saber family of 
portable radios, the Saber-R, 
which can be submerged in up 
to six feet of water for up to four 
hours. Saber-R radios are de- 
signed to meet or exceed all of 
the strict standards for durabil- 
ity as stated in U.S. Military 
Standards810C, D&E. Inaddi- 
tion they are available with 
SECURENET encryption. Fea- 
tures include a rugged housing 
and speaker grill which pro- 
vides a more durable exterior 
and a new textured grip. There 
is also anew two-button, spring- 
loaded slide mechanism which 
connects the battery to the radio. 
This allows the battery to be 
removed easily while maintain- 
ing a high-integrity watertight 
seal. crag e 


SUBSEA ENGINEERING EXHIBITION AND CONFERENCE—IOCE 92—The 
International Offshore Contracting and Subsea Engineering Exhibition and Conference, 
incorporating IRM/ROV, will be held from October 13-16 at the Aberdeen Exhibition and 


Conference Centre. IOC emphasises the integrated approach to offshore contracting both topsides 
and subsea, encompassing the total capability concept now favoured by operators for this 


multi-million pound industry. 
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NEW HANDHELD 
GPS RECEIVER 


Trimble Navigation Ltd, Sun- 
nyvale, California, has intro- 
duced its new Ensign GPS 
navigation system. It provides 
small recreational boats, sport 
fishermen and any size vessel 
seeing a back-up navigation 
system with the most advanced 
satellite navigations technology 
available. 

In addition to standard GPS 
features, the Ensign GPS offers 
many software enhancements 
created especially for boaters: 
eGraphic display to help steer 
the boat. 

¢Designed for international 
marine use; will be available in 7 
languages. 

¢User can plana trip with up to 9 
separate routes incorporating 
100 different waypoints. 

Ensign comes standard with a 
water-resistant carrying case, 
lanyard and operation manual. 
List price is US$1,195. Options 
include a chart table mounting 
bracket, an external antenna with 
mount and battery eliminator. It 
is now available at authorized 
Trimble marine dealers and dis- 
tributors worldwide. 


Selective Availability —Multiple Perspectives 


ea Technology asked the manu- 
S facturers of GPS receivers what 
the impact was from the govern- 
ment’s application of selective avail- 
ability on their equipment and what 
steps should be taken to obviate it. 

The predominant theme in the 
response is that differential GPS isa 
practical workaround to higher pre- 
cision positioning when selective 
availability ison. Many equipments 
on the market already have this cap- 
ability and therefore the manufac- 
turers of these equipments see them- 
selves as beyond the problem, at 
least partially. Some are consider- 
ing putting this capability into their 
products. 

Furuno thinks that various 
schemes of DGPS show promise. 
“Bet on RTCM-104 broadcast over 
beacon transmitters as becoming 
the standard, with backup systems 
such as satellite-transmitted correc- 
tion available for deep sea use or in 
other areas where local corrections 
are not available.” : 

DGPS is not the only solution— 
Post processing minimizes the effects 
of selective availability. One manu- 
facturer states that his proprietary 
system that tracks multiple “best 
geometry” satellites minimizes the 
effects of selective availability. Os- 
borne indicated that its receivers 
automatically assume a P-codeless 

code if P code is encrypted... .which 

results in a slight degradation. 
Racal operates Skyfix, a system 

that they describe as providing the 


world’s most extensive DGPS cov- 
erage widely used by the survey and 
offshore industries when high accu- 
racy is required at long ranges. In 
the North Sea and for the western 
approaches, mariners can use Racal’s 
DeccaLink DGPS service (accurate 
to 15 meters). 

Diff Tech recently launched the 
Scorpio navigation venture, which inte- 
grates proven DGPS systems into 
the General Lighthouse Authority's 
existing network of shore-based 
radio beacons, which will cover one 
million square mile area from the 
Faroes to Finnistere. 

Marconi developed the Star-Trak 
system, the first to transmit differ- 
ential data via Inmarsat Standard 
A service. 

“And don’t forget Loran. Selec- 
tive availability makes GPS a more 
difficult sale in areas where Loran 
coverage is good because of its bet- 
ter repeatability and lower price,” 
said another respondent. Selective 
availability has affected sales of 
GPS receivers because in many 
Parts of the U.S., Loran-C will pro- 
vide information for slow-moving 
vehicles at almost as high a quality 
as GPS. Many users are delaying 
purchase decisions until it is all 
sorted out. 

Some manufacturers were dis- 
pleased with the Defense Depart- 
ment’s use of selective availability. 
Other manufacturers do not believe 
DoD’s use of selective availability 
should be limited or removed. Some 


receivers indicate when selective 
availability is in force and also what 
the projected accuracy would beifit 
was not being used. This feature 
informs the user but does not try to 
circumvent the system. Another 
would like to see selective availabil- 
ity turned off except in times of 
heightened security. 

“As to the ultimate solution, there 
will be growing civilian pressure to 
ensure DoD support of commercial 
use at some future point,” was the 
opinion of another. 

“Selective availability is a tool 
possessed by the U.S. government 
to provide protection to allied for- 
ces in times of conflict. A lot of heat 
can be generated about degrading 
something as valuable as GPS posi- 
tioning. The reality is that it is not a 
big deal,” stated Trimble’s response. 
“What ‘we are talking about is the 
difference between one-fourth of a 
football field and the whole field. In 
most consumer applications, if you 
can see your intended objective, 
you are ‘on target.” If you cannot, 
you are lost. We can think of very 
few applications where you would 
be lost if you were less than a foot- 
ball field away.” 

In critical applications such as 
aircraft landings or harbor entrance 
applications for large vessels, evena 
quarter of a football field is too 
much. The solution is DGPS, which 
provides 6- to 15-foot accuracies 
and is unaffected by selective avail- 
ability. Richard F. Burns : 


))) ForNOAA Chart-Makers, There’s Only One Name. . . -After 21 years of waiting, the nation’s 
chart-maker has its old name back. Most recently known as the Office of Charting & Geodetic 
Services—since 1982—the National Oceanic & Atmospheric Administration line agency, once again 
called “Coast & Geodetic Survey,” has endured many name changes in its history. The organization 
dates back to 1807 when it was founded by Thomas Jefferson as the Survey of the Coast to make 


became the U.S. Coast Survey. Then in 1878, when Congress gave the agency responsibility for 
ieee a national network of reference points for mapping, charting, and surveying, it became the 
-S. Coast & Geodetic Survey. Nearly a century later, in 1970, the office was renamed the National 
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Wecan train you to... 
Become a Sportsub’ Pilot, 
U/W Communications Specialist 
& R.O.V. Operator 

: in Three Days 


INCREASE YOUR INCOME POTENTIAL by: 


* Piloting or owning your own Sportsub™ Now you can travel in the undersea world without 
wearing scuba gear. Thanks to Sportsub™, a pilot and passenger can travel underwater wearing 
only a diving suit or bathing suit, enabling them to talk and breath normally. Many tropical resorts 

throughout the world operate Sportsub™ as part of their charter fleet. 


* Using the newest state of the art wireless underwater communications equipment including: 
diver to diver, diver to surface, and submarine to surface, 


% Performing U/W inspections, Surveys and searches from the surface by remote control video with 
the Seamore® Remote Operated Vehicle. 


Excitement and Adventure can be yours 


as a Professional Diver... 
Contact us Today to Enhance Your 
Career! 


ADANAC COLLEGE (604) 656-1468 


ise GROWING USEOF COMPOSITES IN MARINE CONSTRUCTION—Du Pont has launched 
Marine Link, a newsletter for the marine construction industry reporting on the growing use of Du 
Pont’s reinforcing materials for composites by naval architects and boatbuilders. 
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,»« Until the last decade almost all ship- 
wreck exploration and salvage was con- 
fined to the shallow waters close to shore. 
Yet thousands of shipwrecks await dis- 
covery in the silent darkness of the 
oceans’ depths. Today, revolutionary de- 
velopments in deep diving and robot 
technology bring deep water wrecks 
within our reach. The cost involved with 
going after these targets is staggering but 
each year more and more companies are 
organized for deep water projects be- - 
cause the rewards are so promising. 

The first major deep water salvage 
took place in 1981 with the recovery of 
five and a half tons of gold worth more 
than $90 million from the HMS 
Edinburgh, a British cruiser that was 
torpedoed by the Germans in 1942 in 
the Barents Sea. Using saturation tech- 
niques, the divers worked at a depth of 
800 feet under very difficult conditions. 
After cutting their way into the massive 
ship they located the colossal cache of 
gold. This started the stampede by oth- 
ers for deep water wrecks. 

In 1985 Robert Ballard's discovery of 
the legendary Titanic in the North Atlantic 
captured the world's attention and inau- 
gurated space age shipwreck explo- 
ration. The Titanic lies two and a half miles 
deep and, in 1987, a French expedition 
recovered artifacts from the stricken ship. 

At the same time that Ballard was 
searching for the Titanic, the Columbus- 
American Discovery Group was formed 
to locate and salvage the Central 
America, which went down in 1857 with 
more than three tons of gold and the 
loss of 425 souls. A sidescan sonar 
search encompassing 1,400 square 
miles located the wreck 160 miles off 
Charleston, South Carolina at a depth of 
8,000 feet. The salvors have recovered 
most of the Central America's gold us- 
ing an ROV dubbed Nemo. 

Seahawk Deep Water Technology, a 
Tampa, Florida based company, joined 
the quest for deep water shipwrecks. 
Using an ROV named Merlin, it has re- 
covered more than $10 million in treasure 
froma Spanish wreck in 1,500 feet of wa- 
ter off the Dry Tortugas. This ship sank in 
1622 and is one of the sister ships of the 
famed Atocha, found by Mel Fisher. Sea - 
hawk made underwater history in 
October 1989 by employing a manned 
submersible for the first time to Survey 


_ and excavate a deep water shipwreck. A 


Spanish shipwreck located in 1,200 feet 
of water off St. Augustine, Florida was 
worked using the Johnson-Sea Link 1, 
owned by the Harbor Branch Ocean- . 
ographic Foundation of Fort Pierce, 
Florida. The submersible, capable of 
working as deep as 3,000 feet, recov- 
ered cannons, anchors, silver coins and 
hundreds of other artifacts. Metal detec- 
tors and airlifts were employed to find and 
uncover the treasures, then the craft's 
Manipulator arms picked them up. - = - 


TAYLOR SUBS 


The Taylor Submarine Man lable 
Arlington, Texas, has several submersible models availa 

for sale. Its new XC-9 design is a one-man sub capable of 
diving to 160 feet. It can be used for commercial or recrea- 
tional purposes. It can be launched with enough equipment 
and tools to enable a diver to make repairs on subsea 
structures. The diver can flood the submarine on the bot- 
tom, get out, work, get back in the sub, blow out the water 
(or pump it out) and come back to the surface. The sub is 8 
1 ft. long, just over 5 ft wide and 46 inches high. It can be 
made smaller for transport purposes by removing the 
rudder, tail guard, side thrusters and thruster guards, as 
well as the dome. Price of the XC-9 is only $5,995. The basic 
XC-1 sub (also 160 ft depth) is just $3,995. 

Taylor also has introduced its Model XC-600 two-man 
search-rescue-recovery submarine. The hull is made from 


ufacturing Company, Inc., 


plastic (FRP) and has a 600 ft Operat. 
$30,000, including batteries ang leag 
ar and a 7-function manipulator 


fiberglass reinforced 
ing depth. Its price is 
weights. Side scan son 
are optional. 


Taylor hasalso designed a 6-passenger/2 crew tourist sub 


i rational depth of 200 ft. Asking price is 

$60,000) ‘Other Daipten’ offered by Taylor includes 
sub-carrying trailers, barlyme-oxygen scrubber set, 
underwater lights, underwater navigation and a mag- 
netometer. Taylor also runs a course that enables one to 
receive a deepsea submersible pilot’s license. 
The company is headed by Thomas M. Taylor who has 
over 30 years experience in deep sea submersible opera- 
tions, design and manufacturing. The company has been 
in business since 1980 and has reported sales of over 750 
submersibles on a worldwide basis since that time. 


WE ARE PRESENTLY NEGOTIATING A CONTRACT THAT WILL REQUIRE 
A DEEP SEA PILOT AND PILOT ENGINEER, THREE SUBMARINE MAINTENANCE 


—> 


AND CHECKABLE REFERENCES. 


TAX FREE, OVERSEAS. 5)0 DAYS. 


SEND TO: 


CREWMEMBER, AND A )2 MAN VESSEL CREW. 
SEND US A RESUME, WITH XEROX COPIES OF SCHOOLS. MILITARY SERVICE 


IF ANY ONE IS INTERESTED 


THIS WILL BE A HIGH PAYING JOB: INCOME 
NO PHONE CALLS: 

TOM TAYLOR 

TAYLOR COMMERCIAL SUBMARINE MFG- 

©.0. BOX 6347 

ARLINGTON; TEXAS 76005-6347 


WE WILL BEGIN OUR PRODUCTION MODEL 6 PASSENGER, CAPTAIN 
AND HOSTESS, ON JUNE 1 


O Vian. YOURS=——, 
de 
THOMAS MH. TAYLOR 


PHANTOM ULTIMATE 


Deep Ocean Engineering (DOE) announced the availability of 
a new low cost work vehicle dubbed Phantom Ultimate. 
Phantom Ultimate is the newest and largest vehicle in the 
Spectrum family which includes 15 interchangeable vehicle 
designs. It is designed to be deployed with or without DOE’S 
Tether Manager System. It has four horizontal thrusters, three 
vertical thrusters and two lateral thrusters for powerful 
maneuverability in all axes. Its clean, open-frame design allows 
for easy maintenance and addition of a wide range of optional 
accessories. 
For information, call DOE at (415) 562-9300, Fax: (415) 
430-8249. 


Top _view drawing of Phantom Ultimate 


=D — 


NSF Helps Alvin In Geologic Work 
With Diamond-Bit Drill Design 

Duringa National Science Founda- 
tion-funded undersea expedition in 
the submersible A/vin in October 
1991, geologic samples were taken 
for the first time from the walls of 
active seafloor hydrothermal black 
smokers, thanks to a unique diamond- 
bit drill designed for Alvin. 


The tool was developed as part of 
an effort by geologist Debra Stakes 
of the University of South Carolina 
in Columbia, South Carolina, to meas- 
ure growth rates of seafloor sulfide 
deposits. The corer is a small-di- 
ameter, double-barreled drill that 
measures 2 inches in diameter and 
has a diamond bit that is driven by 
Alvin's hydraulics. Says Stakes, “All 
the Alvin pilot has to dois turn on the 
motor to rotate the drill barrel and 
advance the cylinder to keepa steady 
pressure on the bit.” I he entire assem- 


bly is fastened directly to one side of ° 


the submersible’s collecting basket. 
“This drill is an example of our 
commitment to developing new tools 
to expand the scientific capabilities 
of Alvin and other submersibles,” 
says Dr. M. Grant Gross, director of 
NSF’s Division of Ocean Sciences. 
By the end of the October expedi- 
tion to the Juan de Fuca Ridge off 
the Pacific northwest coast, scientists 
were able to routinely recover cores 
more than 18 inches long while A/vin 
hovered tens of meters off the sea- 
floor. Material successfully cored in- 
cludes massive chalcopyrite and pyrite 
deposits from the wall of an active 


black smoker. : ; 
“There has been a keen interest in 


the science community for the devel- 
opment ofa tool for A/vin that could 
take core samples of seafloor mate- 
rial,” says Stakes. “But previous at- 
tempts at core sampling from Alvin 
were not very successful in any mate- 
rial other than soft surface sediments.” 
Earlier attempts focused on screwing 
or rotating a single-barreled device 
into a geologic formation with Alvin's 
mechanical arm. “This operation met 
with poor success, probably due toa 
lack of rotational speed, inadequate 
cutting ability of the bit, and the lack 
of a core retaining device,” explains 
Stakes. 

Based on information from cores 
drilled with this special bit, scientists’ 
tentative conclusions are that indi- 
vidual black smoker “chimneys” in 
the Juan de Fuca area form rapidly 
and that these active chimney struc- 
tures are less than two years old. 


EP 


Woods Hole Oceanographic Institution 
\ Woods Hole, MA 0254 


Just a short note to bring you up to date on ALVIN'’s recent dives and upcoming 
schedule. 


You inquired about dives in the Gulf of Mexico at the “Blowout Crater". Scientists in 
1989 discovered this 500-meter diameter feature with side-scan sonar, and concluded from the 
images recorded that it was created by a violent release of petrogenic gas.. In 1990, ALVIN was 
deployed to explore this feature in detail. Investigators from Texas A&M were interested in 
examining the hypothesis for formation of the crater, determining the internal dimensions and 
measuring vertical profiles of temperature, conductivity and transmissivity (ability of the water 


to transmit light). According to their reports, the crater floor was found to be about 75 meters 


below the rim and 50 meters lower than the surrounding seafloor. For the exploratory dive, 
ALVIN was centered a safe distance from the walls and began the descent to the crater bolom. 
After descending about 20 meters, light transmissivity decreased abruptly to the point that ti 
sub’s exterior lights and strobes could not be seen by the observers as they looked oug fe 
viewports. ALVIN had descended into a nearly opaque environment. Sg 
sub's rate of descent had slowed and was eventually halted by the dense brine it had encoun te 
the pilot could get no closer than 40 meters from the bottom even with maximum ballas! We f: 
Several more attempts were made that dive to penetrate the pool but all prov unsu b 


, ; inch i science basket. From preliminary 
which could be lowered below the sub via a wineh aurea we will learn more about this 


i ine dives i Dump Site off New York 
ALVIN will make nine dives in early August at the Deep Water ¢ 
Harbor to finish out the 92 dive season. We commence our triennial overhaul in September, 


and look forward to resuming diving in February or March °93. 
Have an enjoyable remainder of the summer. 
° 


Sin ’ 
VORA <a 
j Rick Chand ler 
Ahoy Irene and Charlie, 14 JULY 92 


Greetings from The Sunda Straits. On a clear day you can see 
Sumatra and Krakatau! 


Our Submarine Support Ship - TERATAIL - was launched into the 
Java Sea last month and is presently undergoing sea trials. 
The vessel is designed to transport and provide for our 
submersible. She is capable of launch and recovery and 
contains all necessary facilities and equipment to enable us 
to carry out submarine tours virtually anywhere, independent 
of shore based facilities. To the best of my knowledge, this 
is the first ship of it's kind, dedicated to tour submarine 
operations. We will get underway for Bali as soon as all 
tests are complete. 


We will also soon take delivery of a wavepiercer catamaran 
which will be used to ferry passengers on recreational tours 
to Nusa Penida Island. This vessel is 37 meters in length, 
carries 300 pax and is capable of cruising at a fast 52 kmh. 


Covers on-hand will be documented and coming your way as soon 
as our submarine goes back into the water. 


On an unrelated note, we recently located the wreck of the 
HMAS PERTH. She was sunk along with the USS HOUSTON after 
fighting heroically in the Battle of the Java Sea during 
World War-II. She is located just off the coast from where we 
plan to launch our sub, however we have no plans to carry out 
sub ops on either wreck. There was great loss of life when 
the ships met their fate and (out of respect for the crew) we 
plan to let them rest in peace. 


Presently, our sub crew consists of the following salty-dogs: 


Bill Busby 
Bob Strijckers 
Garrison McIver 
Glen Joyce 
Kirk McGeorge 
Mike Goddard 
Peter Robinson 
Rodger Adamson 


When things get rolling? we will be hiring additional staff. 
We encourage experienced submariners to forward their resume 
(in confidence) to myself, or any of the above crew members. 


: _,Kirk 
McGeorge, Submarine Safaris, Asia, 
P.O.Box 17, Nusa Dua, Bali, Indonesia. 


Living and working in Bali is excellent. 


i i 3-D display of integrat, 
i in 3-D_—A real time shipboard 
Seeing the Seafloor in 3-D rofile data has been introduceg 
i tric and sub-bottom pI 
tkeUK by ian & Baxter Ltd. It is the De Sense or Bothingee 
i i nd vi ‘so th 
ancien canted yc se acti Ret floor, generating animation 


operator can ‘fly’ across a section ¢ L a” aaah Gee 
Poet and mains interactive interpretations of ae ne aaa 
features in 3-D and stereo 3-D. It has wide uses in offshore 


‘ it i iency of ROV 
site investigations, in surveillance and it Pe ate ay ee He ee 
(Remote Operated Vehicle) operations. The Bathimag This disites side 
Triton’s proven Q-MIPS Sonar Image Processing System. cies ae 
scan sonar analogue data, corrects it for slant range and removes ie eee 
column. It then displays the image in real time and stores it on oP i ee 
Natural features and objects such as wrecks, platforms, eee e spent 
exposed pipelines can thus be identified and mapped. By ie ne : a 
bathymetry soundings to the side scan data the Bathimagery 3-D lan e p : 
produced. Sub-bottom profiles can also be added to enable stratigraphic an 
tectonic features to be mapped while viewing a simulated sea floor. A Spies 
application of the Q-MIPS 3-D Bathimagery-based technique is in RO 
operation where the normal viewing methods of video cameras augmented by 
scanning sonar may now be enhanced. The ROV operator alternatively 
switches from ROV telemetred TV or sonar views to an objective 3-D view for 
path planning and obstacle avoidance. 3-D Bathimagery also improves site 
surveys for coastal and offshore installations from production platforms to 
breakwaters. An extension to the technique is stereo 3-D which gives depth to 
the scene, enabling animation sequences and ‘fly-bys’ of sections of ocean floor 
to be produced. Some of these operations will be demonstrated on the A+ B 
stand at the Oceanology International Exhibition at Brighton from March 
10-13 1992. 


SPACE-SAVER 


Vertical — 
gyro 


"Applications: Guidance and control for helicopters, _ 
target drones, missiles, torpedoes and undérwater 


vehicles. 
Write or call: 


Humphrey, Inc., 9212 Balboa Avenue, Dept. US792 
San Diego, CA 92123 « Telephone (619) 565-6631 

FAX (619) 565-6873 _- ; 
Japan Launches Ship of the 21st Century— Yamato-/ takes it name from the 
ancient description of Japan when the whole country was named after the 
province of Yamato. The new vessel is vibrationless and noiseless and is 
propelled by electromagnetic force. Yamato-1 is about to complete trials from 
its construction base at Kobe, Hyogo Prefecture, and is the result of the 
research programme of 1986-91 of the Japan Foundation for Shipbuilding 
Advancement. At 30m. long Yamato-1 can accommodate ten people and 
propulsion is from an oblong unit attached to the underside of the vessel. 
Superconducting electromagnets set within this unit create a magnetic field of 
great intensity which move the vessel. When an electric current is passed 
through the sea water inside it, the resultant interaction between current and 
electric field pushes the seawater out to propel the vessel forward. The ship is 


suitable for high speed sea travel and is being hailed as a non-polluter of the 
“ocean-cities” of “Japan 2001”. 


WORLDWIDE REPRESENTATION 


Sea Lions 
Rigged to 


Tell Secrets 


They'll also spy on whales 
in UC training mission 


By David Periman 
Chroaicie Science Editor 


Santa Cruz 

Californis sea lions ure 
mighty poor divers compared 
with their massive cousins, the 
‘sphant seals, but right now 
1 of the smaller, sleeker ani- 
«als are in training for a series 
of unique diving missions into 

_the open ocean. 


Wearing comfortable har- 
nesses and carrying underwater 
instruments that measure their 
heartbeats, their swimming 
speeds anid the depths of their de- 
scents into Monterey Bay, the sea 
lions will reveal details of their 
lives and physiology that scien- 


before. 
| 


tists have never truly understood 


In studies that will send the 
animals even farther out to sea, 
they will carry television cam- 
eras as they swim and dive along- 
side families of migrating grey 
whales to record the whales’ be- 
havior with an intimacy of detail 
no human could possibly cap- 
ture. 


For Jenifer Zeligs, who is 
training the mammals at the Uni- 
versity of California's Long Ma- 
rine Laboratory in Santa Cruz, 
the research project is part of a 
continuing effort to broaden hu- 
man insights into the “miracu- 
lous adaptations." as she calls 
them, that enable all living spe- 

‘s to survive and reproduce in 
sir differing environmental 
niches. * 


Tralning Program 


While Zeligs and Daniel P. 
Costa at UC Santa Cruz are study- 


ing the diving physiology of the 
sea lions, James Harvey of San 
Jose State University is planning 
their whaletracking missions at 
the nearby Moss Landing Marine 
Laboratory. 


ventually the sea lions will 
be living at Moss Landing, where 
large open-ocean pens will be 
built for their near-shore work. 
Harvey's mission, however, will 
free the animals to swim slowly 
alongside the gray whales twicea 
year — in the early winter as 
they migrate from Alaska to bear 
their calves in the warm inlets of 
Baja California, and again in the 
spring as they swim back north 
with their newborn young. 


His lightweight, seagoing vid- 
eo camcorders are being design- 
ed now, and Zeligs will train the 
sex lions to carry them securely 
affixed to the harnesses and pro- 
grammed to take the pictures as 
the whales swim and dive to for- 
age for food. The results should 


-28- 


make for unique underwater 
footage, Harvey says. 

Right now, Zeligs is working 
with her four animals — Beaver 
and Hoover, about 12 years old, 
and Sake and Sushi, who are only 
3—in a tank at the Long Labora- 
tory and in the open water of 
Santa Cruz harbor just offshore. 

Their training is complex but 
not difficult, Zeligs says, because 
even though they eat their fill ev- 
ery day, every extra bit of fish, or 
a few moments of gameplaying 
with her in the water, or even a 
bit of affectionate stroking serve 
as ample rewards for jobs well 
done. 

The California sea lions (Zalo- 
phus californianus) that Zeligs 
trains are found as far south as 
the Galapagos Islands and as far 
west as Japan. They can dive for 
nine or 10 minutes at most, Zeligs 
said, and rarely dive more deeply 
than 500 feet. 


Elephant seals, on the other 


hand, can reach depths of 3,000 
feet and can stay below for 90 
minutes or more, according to re- 
searchers studying their physiol- 
ogy. 


Simulated Hunting 


The diving missions of the 
four sea lions at the Long Labora. 
tory actually simulate the way 
the animals dive when they for- 
age for food in the wild, and that 
ts why the measurements are so 
important. 


To Zeligs and Costa, the in 
Struments will tell them how the 
foraging behavior of the animals 
affects their hearts, their lungs 
their muscles and their body tem 
perature. And over time, in dif 
ferent seasons and in differen: 
Ocean temperatures, the scien 
tists will learn how these mam: 
tals respond to their deep-water 
environment by altering their 
own behavior in a constant inter 
Play with the sea around them. 


Territorial Sea Extension Likely 


The United States is likely to i 
ex 
porate from three miles to 2 miles, aan the 
letails will take awhile to work out. Administra- 
tive turf is at stake, according to Sue Waldron 
qesiatve brane to Walter B. Jones, D-N.C.. 
irman of the House M ri and 
Fisheries Conchita erchant Marine and 
e Coastal Zone Extension Act consider 
ee neve enced state Hares this 
rs Territorial Sea Extensi i 
extend federal borders. HOB Peon 

“It's a matter of administrative turf,” says 
Waldron. “If we extend states’ legal rights, the 
feds could lose offshore money. But the states 
don’t have the resources to extend their borders. 
It’s a double-edged sword — Yeah, they’d like it, 
but they don’t have the means to enforce it.” 

_ A full committee hearing on the bill was held 
in early February. 

Congressmen Jones’s bill extends federal bor- 
ders to 12 miles, giving the country new enforce- 
ment | powers over foreign vessels and persons 
violating U.S. marine resource laws. Officially 
called H.R. 3842, the Territorial Sea and Contig- 
uous Zone Extension and Enforcement Act of 


1992, it leaves unchanged states’ seaward bound- , 


aries. 
Between three and 12 miles lie the major 
offshore fishery and energy resources. . 


UNDERWATER USA/APRIL. 1992 


@ NEW COMPANY: Deepsea Development Serv- 
ices Inc. has been formed as a subsidiary of 
Sachse Engineering Associates Inc. (S.E.A.). The 
new company incorporates all of S.E.A.’s exist- 
ing offshore services personnel and assets. 

Dan White has been named president of Deep- 
sea Development Services Inc., which has offices 
in San Diego and Houston. White’s primary 
office is in San Diego. Operations managers are 
Ed Saade and Jan Vick (San Diego) and Bob 
Holloway (Houston). Contact numbers for the 
Houston office are (713) 896-6957, fax (713) 869- 
6599. 

Deepsea continues to provide offshore services 
including ROV (Recon IV, Hysub and RCV-225) 
and survey operations, coastal engineering and 
differential GPS (COMSAT). Its state-of-the-art 
equipment includes the Subsea Crawler for 
buried pipeline inspections and the Laser Survey 
Vehicle for seafloor imaging and mapping. Deep- 
sea Development Services is at 11803 Sorrento 
Valley Rd., San Diego, CA; (619) 792-2150, fax 


% (619) 762-2116. 


NURP Expects Congressional 


MUNOER WAT: 


Pacific Islands Could Vanish—South Pacific nations such as Tuvulu, Kiribati 

and the Marshalls can expect most of their islands to be inundated in the 21st 

century, an environmental conference was told at Suva, Fiji. Climatic changes 

and a potential sea-level rise caused by the greenhouse effect could result in 

serious flooding of low-lying atolls, the South Pacific Regional Environment 

Programme was told. The conference was attended by delegates from 50 

Pacific nations. The Programme’s director, Vili Fuavao, said the threat of 
flooding caused by rising sea levels was becoming a major concern for most 
low-lying atoll nations in the region. Scientists at the conference said some 
countries could expect most of their islands to be inundated in about 100 years 
if the oceans continued to rise at their present rate. Kiribati is considered 
doomed to be submerged if the heating of the earth’s atmosphere causes the 
level of the sea to rise by just two metres to three metres. All but one of 
Kiribati’s islands are low-lying. Kiribati’s outgoing Premier, Ieremia Tabai, 
has often called for industrialised countries, which have contributed most to 
the greenhouse effect, to take responsibility for controlling its consequences. 
Eight of Tuvulu’s nine islands are under risk and its Prime Minister, 
Bikenibeu, Paeniu, has been negotiating with New Zealand this year over the 
possibility of semi-skilled Tuvaluans migrating to that country. 


* On its way to becoming law is the National 
Undersea Research Program. (NURP). 
Approved by the House Merchant Marine and 
‘Fisheries Committee in late January, the bill 
would fund the program, which has existed 
since 1980 but has never been officially author- 
H.R. 3247 provides funds for 
‘ters under NOAA. ee Se . 

Five centers are already in place at Univer- 
‘sity of North Carolina at Wilmington, Univer- 
sity of Connecticut, Caribbean Marine 
Research Center; University of Hawaii, and 
University of Alaska at Fairbanks. 3 

A center on the Great Lakes and in a state 
bordering the New York Bight will be added. ~ 

Each center will conduct and fund research 


research con 


efforts in its region through a competitive, _ 


(voc-# /we.12) Approval ‘ 


_peer-reviewed grant process. 7 ee 
The centers will also aid the the projects 
they. fund with hardware ranging from sub- 
mersibles to high-tech scuba systems and with 
technical expertise. 3°) i) x 2 os 
According to Committee Chairman Walter B. 
Jones, this type of support allows scientists 
access to both state-of-the-art equipment and 
someone who can help them use it to the best 
advantage in their research. 


( The bill authorizes $20 million in fiscal year 


1992, and increases the amount by $5 million 
each year through 1996, when $40 million is 
authorized. «~ Sig iageee 

NURP will also work with the National 


Science foundation and the Office of Naval 


Research on guidelines for review of multi- 
agency research proposals. 


-?Q- 


.~ Until the last decade almost all ship- 
wreck exploration and salvage was con- 
fined to the shallow waters close to shore. 
Yet thousands of shipwrecks await dis- 
covery in the silent darkness of the 
oceans’ depths. Today, revolutionary de- 
velopments in deep diving and robot 
technology bring deep water wrecks 
within our reach. The cost involved with 
going after these targets is staggering but 
each year more and more companies are 
organized for deep water projects be- 

* cause the rewards are so promising. 

The first major deep water salvage 
took place in 1981 with the recovery of 
five and a half tons of gold worth more 
than $90 million from the HMS 
Edinburgh, a British cruiser that was 
torpedoed by the Germans in 1942 in 
the Barents Sea. Using saturation tech- 
niques, the divers worked at a depth of 
800 feet under very difficult conditions. 
After cutting their way into the massive 
ship they located the colossal cache of 
gold. This started the stampede by oth- 

ers for deep water wrecks. 

In 1985 Robert Ballard's discovery of 
the legendary Titanic in the North Atlantic 
captured the world's attention and inau- 
gurated space age shipwreck explo- 
ration. The Titanic lies two and a half miles 
deep and, in 1987, a French expedition 
recovered artifacts from the stricken ship. 

At the same time that Ballard was 
searching for the Titanic, the Columbus- 
American Discovery Group was formed 
to locate and salvage the Central 
America, which went down in 1857 with 
more than three tons of gold and the 
loss of 425 souls. A sidescan sonar 
search encompassing 1,400 square 
miles located the wreck 160 miles off 
Charleston, South Carolina at a depth of 

8,000 feet. The salvors have recovered 
most of the Central America's gold us- 
ing an ROV dubbed Nemo. 

Seahawk Deep Water Technology, a 
Tampa, Florida based company, joined 
the quest for deep water shipwrecks. 
Using an ROV named Merlin, it has re- 
covered more than $10 million in treasure 
from a Spanish wreck in 1,500 feet of wa- 


ter off the Dry Tortugas. This ship sank in - 


1622 and is one of the sister ships of the 
famed Atocha, found by Mel Fisher. Sea - 
hawk made underwater history in 
October 1989 by employing a manned 
Submersible for the first time to survey 
and excavate a deep water shipwreck. A 
Spanish shipwreck located in 1,200 feet 
of water off St. Augustine, Florida was 
worked using the Johnson-Sea Link /, 
owned by the Harbor Branch Ocean- 
ographic Foundation of Fort Pierce, 
Florida. The submersible, capable of 
working as deep as 3,000 feet, recov- 
ered cannons, anchors, silver coins and 
hundreds of other artifacts. Metal detec- 
tors and airlifts were employed to find and 
uncover the treasures, then the craft's 
Manipulator arms picked them up. - ~ - 


Ocean Mining 


Dr. Michael J. Cruickshank 


Ocean Mining— Walking a Fragile Tightrope 


uture mining of the oceans is 
F intimately connected with what 
happens to mining on the land. In 
that respect, the United States appears 
to be walking a somewhat fragile tight- 
rope in a balancing act that is far 
from perfect. The Mining Magazine 
(February 1992) quotes an Austral- 
ian mining executive of a company 
seeking todiversifyabroad: ‘eruled 
out the United States because of its 
political instability.” 

As he explained, a company could 
spend millions of dollars drilling a 
potential orebody, only to find some 
environmental pressure group man- 
aged to prevent it from being deve- 
loped. Such actions are not at all 
uncommon and a prime example of 
this instability was reported in GSA 
Today under the title “Confronta- 
tional Geology,” citing a report by 
Ed Clifton, a highly respected marine 
geologist now retired from the U.S. 
Geological Survey, and describing a 
disturbing happening offshore Ore- 

‘gon. The Minerals Management Sery- 
ice, in cooperation with USGS, the 
Bureau of Mines, Oregon State De- 
partment of Geology & Mineral Indus- 
tries, Oregon State Department of 
Fish & Wildlife, and the Marine 
Minerals Technology Center, Con- 
tinental Shelf Division, from the Uni- 
versity of Mississippi, initiated a 
scientific exploration cruise on the 
R/V Aloha proposed by the very 
successful joint federal/state of Ore- 
gon Placer Minerals Technical Task 
Force. The purpose of the cruise was 
to examine the potential mineral sand 


-Tesources off the southern Oregon 


inner shelf and to characterize the 
deposits and their environment in 


three dimensions using standard geo- 
' physical, geological, and biological 


methods. 

Despite a number of public plan- 
ning sessions and open discussions in 
the community, mounting opposition 
to the cruise was based on “opening 
the door” to offshore mining with 
Tesulting losses to the commercial 
fishing, sport fishing, and tourist 
industries on which the local econo- 
mies are based. 


Despite the increasing needs for 
resources, the controversial environ- 
ment versus development perception 
continues unabated. Inthe US., with 
marine policy seemingly still unre- 
solved and mining policy based on 
the Mining Act of 1873 still under 
strong attack, it is clear that some 
weighty decisions have to made. 

While the U.S. puts the environ- 
mental and regulatory clamps on 
mining, other countries are liberaliz- 
ing foreign ownership laws and open- 
ing land to exploration to stimulate 
their economies. As stated by the 
director of the Bureau of Mines, T.S. 
Ary, the U.S. government must adopt 
a sensible minerals policy that miners 
can understand and can work with. 
Complicating the mining industry’s 
efforts are numerous “diametrically 
opposed” federal agencies charged 
with enforcing environmental and 
land use laws for mining. 

However this policy must also fac- 
tor in the potential utilization of the 
other two thirds of the mineral-rich 
global surface within the ocean’s boun- 
daries as yet virtually untouched. 
The strength of the opposition to 

minerals development in both land 
and sea environments is not matched 
by the scientific knowledge required 
in all cases to make the informed 
judgements required or to answer the 
accusations of impending environ- 
mental disaster. 

Now that we have ostensibly won 

the cold war and are looking at the 
new battles of a global economic war, 
it is all the more important that we 
address very seriously the economics 
of environmentally sustainable devel- 
opment in the oceans and takea good 
hard look at the potential benefits of 
recovery of marine mineras asa reas- 
onable alternative or supplement to 
recovery from land. 

To do this, however, government, 
industry, and academia must work 
closely together, as has frequently 
been stated, but they must also be 
protected in these endeavors by sens- 
ible and supportive legislation, backed 
by sensible and supportive Marine 
and minerals policies, /,; 
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The Steel Albatross 


Scott Carpenter. New York: Pocket Books, 
1991. 371 pp. $19.95 ($17.95). 


The Brutus Lie 


John J. Gobbell. New York: Charles 
Scribner’s Sons, 1991. 357 pp. $22.95 
($20.65). 

Reviewed by Captain Roger L. 

Crossland, U.S. Naval Reserve 

It’s been said that one way to gauge if 
you’re good at your job is if you habitu- 
ally daydream problems in your field and 
then daydream solutions. Two experi- 
enced seafarers, Scott Carpenter and John 
Gobbell, have packaged their underwa- 
ter daydreams into action/adventure 
pieces that will entertain, and per- 
haps unsettle, readers whose re- 
sponsibilities fall under the heading 
naval affairs. 

Both The Steel Albatross and 
The Brutus Lie invent prototype 
pocket submarines that, despite 
glasnost and perestroika, find them- 
selves pivotal to the future of East- 
West relations and free-world se- 
curity. Each story effectively 
contrasts the training and operations 

of SEALs (Sea Air Land units) and 
naval infantry Spetsnaz (Soviet spe- 
cial-purpose troops). Each author 
describes a minisub with an interior 
configured like a fighter jet’s cock- 
pit, the exigencies of submarine navi- 
gation tumed into a matter of computer 
menus. Interestingly, the father-son re- 
lationship is central to the plot of each 
book, and the experiences of those fathers 
and sons as naval officers mark their 
personalities. Most importantly, the au- 
thor in each case has done his homework 
and offers intelligent hints as to the di- 
rection of future breakthroughs in pocket 
submarine technology. 

In Carpenter’s Jules Vernean vision 
wrapped in a Cold War thriller, frog- 
men breath fluids, not gases, and ride un- 
derwater vehicles that navigate the depths 
like gliders. Carpenter’s naval back- 
ground—accomplished fighter pilot, as- 
tronaut, and aquanaut (he participated in 
the Navy’s Sealab II and II programs)— 
is evident everywhere, from the authen- 
tic ring of salty irreverence in his hero 
Rick Tallman’s dialogue to his knowl- 
edge of what happens when candidates 
bilge out of various officer programs. 


Albatross’s opening chapter, set in the 
Persian Gulf, revolves around a chain-of- 
command incident—who’s the skipper 
now?—and a personnel situation—an avi- 
ator on a ’gator Navy ship—that will give 
every detailer vertigo. Tallman, a bad boy 
Top Gun fighter jock, is on his last- 
chance posting to an intelligence billet in 
oblivion. He perseveres and wins a sec- 
ond chance, but discovers that it is his 
only if he volunteers for what every sailor 
knows is the next-best choice to a For- 
eign Legion penal battalion—the U.S. 
Navy SEALs. 

Simultaneously, two vintage astro- 
nauts—one American and the other So- 


Frank Tinsley’s rendering of inventor 
David Bushnell’s 7-1/2 x 6-foot Turtle, 
so named because it resembled two 
tortoise shells joined together. 21st 
century pocket submarines may seem 
just as fanciful as was this inaugural 
submarine designed by “the greatest 
mechanical genius of the [American] 
Revolution.” 


viet—exchange correspondence. The So- 
viet hints that his country has a weapon 
that can knock out every computer in the 
United States, and anti-Gorbachev hard- 
liners are actively preparing to use it. 

In the end, Tallman, his prototype 
pocket submarine, a couple of hard-ass 
SEALs, and the benefits of his unusual 
blend of naval training set things Straight. 
The reader may question how Tallman 
manages to find so much time off from 
training and why every single character 
oozes blue and gold, being either career 
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Navy or retired career Navy, but Car- 
penter redeems Albatross, drawing upon 
his own extraordinary background to pro- 
vide unique insights into the problems 
man and machine will eventually have to 
overcome if pocket submarines are to 
have a future. 

World-class yachtsman and former de- 
stroyer officer John Gobbell brings his own 
special perspective to bear in The Brutus 
Lie. Brad Lofton, a civilian naval architect 
and former SEAL, is working on a black- 
project midget submarine that has almost 
surmounted the hydrogen peroxide fuel 
problem that doomed the original post- 
World War II X-/. He witnesses the mur- 
der of a SEAL “test pilot” and learns 

that his prototype boat is about to be 
turned over to the Soviets through 
treachery by a rogue National Secu- 
rity Council advisor. These circum- 
stances compel him to steal the air- 
independent-propulsion submarine 
Brutus and race it to Petropavlovsk, 
where a defector can save Lofton’s 
reputation but where too, unfortu- 
nately, Lofton’s problems only begin. 
Gobbell has spun a trip-hammer yarn 
of maritime suspense. 

Fact and fiction can never be that 
far apart. The question of pocket 
submarines has not been ignored 
completely by the U.S. Navy. Its 

Naval Special Warfare organization 
maintains a fleet of “wet” pocket sub- 
marines known as Swimmer Delivery Ve- 
hicles, which currently attempt to fill the 
vacuum. Moreover, that division contin- 
ually reviews proposals for “dry” pocket 
submarines. As yet no one has come up 
with a satisfactory answer to the search 
for a minisub that can exist for long apart 
from a mother ship or submarine. Range 
and habitability will ultimately be the de- 
termining factors. 

Will fact follow in fiction’s wake? Per- 
haps thrillers such as Carpenter’s or Gob- 
bell’s will stimulate the research and 
focus the resources to tum sailors’ day- 
dreams into underwater craft; daydreams 
that began—for Americans at least— 
with Bushnell’s Turtle. 


DEEP SUBMERSIBLE PILOTS ASSOCIATION 
NEWSLETTER 
AUGUST. 19s 


¥ol. XXVIII, No.1, Published by the Deep Submersible Pilots 


The DSPA was formed in 1967 to provide for a free interchange of 
information relative to manned submersible design, operations, 
techniques, and materials in order to further the safe and peaceful 
progress of man into the deep oceans. 


Requests for information or contributions of items for inclusion in 
future Newsletters may be addressed to: . 
Rober u wen. oVOrvdineeone Or Donald” E. saner 


Peesidentaoindicor, DSPA Sec'yTreasurer, DSPA 
S0GS.. Curie: St. 9182 Newmont Drive 
SanwUaeroweC A 92122. USh San Diego, CA 92129 USA 


Correspondence relative to membership or orders for DSPA insignia 
-items should be addressed to: 
Willis Forman 
Membership Chairman, DSPA 
3347 Mohican Ave. 
San Diego, CA 92117,USA 
(619) 275-0294 


EDITORIAL NOTES & COMMENTS 


This is the first Newsletter since last August. After twenty years, 
just maybe it is time for a new Editor! Any literatetype want to 


take over? Please! 


DEEP QUEST, Lockheed's 8,000 ft. deep submersible, first operational 
inl967, recently hitched a ride to her final Site as a display in 

the Undersea Museum at Keyport, WA. She is seen here on the after 

flight deck of the decommissioned USS RANGER as RANGER departed San 
Diego , enroute Bremerton for mothballing. Sorry, old girl, I don't 
like the mothballs either! I was on the tug that brought you to San 
Bliiego, but I wasn't even there to wave good-bye. 


teristics and 
"THE OCEAN SHUTTLE SUBMARINE", a study of the aA Fe einniOll@eny PRC 
utilization of a long-duration submarine eae national Maritime, 
search platform, conducted by Don Walsh of Inter 


looks into the need for such a vehicle. 

F . s NUNDER-=- 
"WAVES" was sold by Deam Given and is now ge Ae rn ona, Sane nye 
WATER NEWS & TECHNOLOGY" by Technology Systems Corp. 


y . Lx 
not confuse with "UNDERWATER TECH", published in Houston, 


el 
The presence of Don Walsh and Brad Mooney of DSPA on tne stuty pee 
degribed below at the panel's planning meeting in San Dieg Hea teene 
a fortuitous DSPA dinner meeting on 7/1983. Walsh, Mooney, hea They 
Kalvaitis, and Gentry regaled us with accounts of their visi F fie 
were amazed with the openness of the scientists and engineers a 
greeted them with open doors. Nothing seemed to be held back. In 
fact, the glut of hardware and information was so great that they 
were unable to absorb much detail. It seemed that everything was for 
Sale cheap! A great deal of excellent design talent is going to waste 
for lack of funds. They are begging for joint ventures with hard cur- 
Wen Vein we tlkeet of 5-man, 2,000 m. research submersibles lies 
idle. Great opportunities » aS well as explosively dangerous situat-— 
ions- abound. 
))) Russian, European Submersibles, Undersea Technologies Studied. A panel of experts have 
come back recently from technology assessments of 33 sites in Russia, the Ukraine, Finland, 
France, and the United Kingdom and will tell all at a workshop in Washington, D.C., late this 
month. Sponsored by the National Science Foundation and the Advanced Research Projects 
Agency, the group was charged with gaining a sense of the strengths of the countries visited 
Tegarding advanced research and applications development in undersea technologies. Participants 
included Dr. Richard Seymour (chair), director of the Offshore Technology Research Center at 
Texas A&M; Dick Blidberg, director of the University of New Hampshire’s Marine Engineering 
Lab; Claude Brancart, program manager at Draper Labs; Larry Gentry, Marine Systems program 
manager for Lockheed Sunnyvale (California); Algis N. Kalvaitis, operations director for NOAA’s 
National Undersea Research Program; Michael J. Lee, senior scientist at Monterey Bay Aquarium 
Research Institute; RAdm. Brad Mooney Jr., consultant and retired chief of naval research; and 
Dr. Don Walsh, president of International Maritime Inc. The group—in teams of two or three— 
looked at strengths in AUV development, instrumentation, control, and robotics in Western 
Europe; laser and acoustic sensors, communications development, and hitherto unknown research 
submersibles in Russia; and submarine research vehicles and Mach 1 ocean speed research in the 


Ukraine. F 
MIKE MACDONALD was in San Diego for a business meeting and had lunch 
with Forman, Saner, and Bennett. I,S.E¢ has branched out into ROV and 
AUV production. Mike heads a new unit ealled International Remote 


Traffic Systems. 


MTS '93, "Technology Requirements in the NSNGtISS will be held 22424 
September,1993, at the Long Beach Convention Center. 


UNMANNED UNTETHERED SUBMERSIBLE TECHNOLOGY SYMPOSIUM Wold be Meld 
27-29September, 1993, at the New England Center at Durham, New 


Hampshire. 


UNDERWATER INTERVENTION '94 will be held 7-10 February, 1994, at the 
San Diego Town & CountryConvention Center. 


Ses 


"ONE HALF FATHOM!K Irene Fager has 
+ " 
CLO pial you probably have noted our mutual Dlagiarization 


BORA aeiea cs ce page of this Newsletter, you will find 
Scription form. 
appreciated. Your support will be much 


requested her annual Subscrip- 


PAUL'S HOUSE is the name of a-new Company established in Honolulu 
by Sergey Chechin, a former USSR deep submersible Pilot, while 
recently employed by ATLANTIS TI. His purpose is to provide an 
advertising marketing program for Russian products, Primarily in 
the Shipbuilding Industry. whe was looking for partners and finan- 


cial backing. Located at 2522 DateeStya l#anion Honolulu, H ii 
96826. Tel./Fax. (808) 94-8310. ; "ak aig, 


DSPA MONTHLY LUNCH MEETINGS were held at San Diego as follows: 


August 20, 1992--17 Members and 5 guests present. Lt. Daniel Kerns 
discussed his responsibilities and capabilities as O-in-Cof the 


Diving Systems Detachment, Submarine Development Group One, with 
regard to submarine rescue. 


September 15, 1992--11 Members and 27 guests present. A panel of 
Jack wills, Jim Stubstad, and George Mcroberts, retired Aerojet- 
General engineers, discussed sometimes hilarious underwater veh- 
icle development projests over the years. 


November 19, 1992--14 Members and 10 guests present. LCdr Chris 
Raney, O-inC Unmanned Vehicle DetachmentSub Dev Gru Onickmvouidwotr 
their participation ina Navy/National Geographic expedition 
which they located and identified the wrecks of 14 US and Japanese 
men-of-war on the bottom of Iron Bottom Sound off Guadalcanal. 


21 January, 1993--13 Members and 9 guests present. Don Keach gave 
an account of his business efforts and observation of conditions 
of life in Russia today. 


18 February 1993--16 Members and 17 guests present. Deam Given of 
Westinghouse Electric Oceanic Division U/W Laser Systems described 
their SM 2000 laser line-scan underwater imaging system which pro- : 
vides 3 to 5 times visual detection range detection and identification 
using blue-green laser synchronous scanning, pixel by pixel. Only 
three companies are engaged in such development, all in San Diego. 


18 March, 1993.--11 Members and 12 guests present. Our speaker, — 
Ron Walford of Applied Remote Technology, a Raytheon subsidiary, is 
engaged in developing remote autonomous or tethered controlled 
unmanned vehicles for use primarily in bottom mine hunting and 
identification, for undersea oil field work, and as ASW target ‘ 
training vehicles. They are extending range by a factor of ten by 
development of an aluminum/oxygen fuel cell and installing laser 
detection and identification systems to improve utility. 


15 April, 1993--No data. (Editor on Binnacle Lise) 
: . 
1993--16 Members and 11 guests present. Don keach the sched- 


i i was 
H just returned from latest foray into Russia, 
aoe ee A round table discussion was enjoyed by all. 


20 May 
uled speaker, 
too worn out to appear. 
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sent. Joe Hughes dis- 
24 June, 1993--10 Members and 13 guests pre one 


4 weresr 
, ubs in shallow wa 
cussed the ASW problems posed by par eet ane particularly, and 


; : i ird Worl ie: 
proliferation of these, in Thir 2 8 costwere demon 
the many designs available at SU ea eee of design draw- 
strated by facts and figures, as well as a : bine the Wentacon 
ings and specs. Joe iis waging a campaign to cc Bye ; 
that there is a problem that needs to be recognized. 

“ i (aL ia 
19 July, 1993--29 Members and 8 guests present. This dinner mee g 
a a ne SF 
was discussed on page 2. 

19 August, 1993--14 Members and 6 guests present. Baul Na RODS Sere, 
gave uS an account of the ALVIN Mid-Atlantic Ridge Expedition ae 
in April/May of 1993. He showed slide photos of pillow lava ce Saas 
bottom and geological samples retrieved by ALVIN during thee 45 di 
made. He promised to return to show additional photos when they are 
released to him. Sale of ATLANTIS II and conversion of R/V KNORR 


serve as ALVIN support has been proposed. 


NEWS FROM MEMBERS 


Pat Smale--SEAWATCH, Beothuk Data Systems (10/31/92) 

Uielip pines enclosedhaWork As a Pisherres Observer 1s some sokaye 
but, as always, I am keeping my eyes open for that elusive good 
Submersible contract.-Some news that may be of interest: The 
Canadian Department of Fisheries and Oceans' PISCES IV has been 
handed over to the Canadian Navy. D.F.0O. had not used her much of 
late, and now only has an ROV ASSCl a WPESCES TV wall join the Atilan= 
Cab ee reCeu none boardul.M.6 Ss «Cormorant (diving support vessel) and 
the submersible S.D.L. i DaScd pout gos Halataxn MISC 5 Wie Calin= 
adian Offshore Oil and Gas Lands Administration has been reformed 
into the National Energy Board. This Board is now responsible for 
issuing diving and atmospheric diving systems Pilot certificates for 
offshore Canadian operations. A number of different categories are 
available , and the certificates will be recognized internationally. 
ie. UR. . Norway, etc. Details are being worked out with the pro- 
vinees to ensure acceptability in each offshore e1eSal Oi Calmerclar . 
INterested parties can contact, for more information and application 
FOrms § Dre, diem Merta, Chief Inspector of Diving, National Energy 
Board 53 lileSa xth sAve. S.W.,Calgary, Alberta Canada T2P 3H2. Latest 
information on ODYSSEY I at Sint Maarten, Netherland Antilles, is 
that she is not in operation, the company has all but folded, the 
office and operations crew disbanded, and she is secured to a dock 


gathering seaweed"! 
(11/30/92)-clippings. 


(12/31/92)=clippings. "(1) Atlantis Submarines still has not 
foumd a buyer forsTS 12, TS i2 had her pressure test in May '92 
and is now in storage awaiting a buyer. (2) Atlantis Submarines 


plans to build a 64-passenger tourist Sub am the Spring/ summer Or VOB 
It will be 150 tons and Oi! SO she Upon COMO alley, ite ywal Tel. replace 
a 50-passenger tourist Sub on Maui which will move to become their 
third sub at Waikiki. (3) ODYSSEY I of Submarine Safaris at Sauaie 
Maarten has been sold at auction due to the failure of the firm." 

(1/26/93)-clippings. "Still busy here keeping the fishermen hon- 
est. Averaging about 15 days at sea a month lately." 

(3/31/93)-clippings. "Very Busy with the foreign fishing fleets 
in our waters ,t 


Dive & Watersports 


TO: Mr. Robert K. R. Worthington 
President & Editor, DSPA 
3005 Curie Street 
San Diego, CA 92122 USA 


FROM: Kirk J. McGeorge 
DSPA Member - BELUGA, ex-PC-1201, ALVIN, ARMS-I 


BUS: Submarine Safaris, Asia RES: 2547 Sharmar Rd. 
P.O. Box 17, Nusa Dua Roanoke, Virginia 
Bali, Indonesia USA 24018 
FAX: BALI (0361) 87729 TEL: (703) 774 6834 
Greetings from Indonesia! 13 OCT 92 


At this moment we are five miles off the north-eastern point of the island of Madura, 
on the "Road to Bali". We have been underway five days aboard Jenalai, which was 
designed and built to support & provide for Buluga, the second of the Odysscy Class 
tour submersibles. pease 


a 


The entire system performs remarkably well. Jerclai is capable of lifting well over eighty 
tons of submarine and can maneuver in as little as one meter of water. Beluga is certified 
to carry thirty-six passengers to a maximum depth of fifty meters. Her battery capacity 
allows us to carry out as many as fourteen one hour dives daily. To date we have 
logged 199 individual dives. ; 


So far we have had smooth sailing in this voyage across the Java Sea, but the seas are 
building and we are now starting to take a bit of a beating. We are due in Benoa Harbor 
in thirty-nine hours, the majority of which will be sailing in the Indian Ocean. If you are 
reading this now, it means that we arrived safely. 

I am in the final process of creating a video tape depicting this entire project, spanning 
from the fabrication of the submarine hull to our final arrival in Bali. I'll send a copy 
your way as soon as final editing is complete. 


i f terns diving just off our bow. 
Anyway, there are pirates all around and a squadron o ving, 
Time to break out the trusty fishing pole and try my luck at pulling in some tunch! 


Best regards, 


Kak W George 


IA 
-5- PT SUBMARINE eee 6 Telp :021-373166 Fax : 62-21-3808437 Telex : 44438 CHC IA 


JI. K.H. Hasyim Ashari No. 2 Jakarta 1013 


James Hannan--Space Systems/Loral (4/21/93) x for Space Syst- 
UiMRCiGmaACouVemdUb yan wanliaie yar Io mand siOows Wore fe (ae mea ei Uee 
ems/Loral in Palo Alto, CA. We build mostly re Abad ot merapace= 
and also build a portion of Space Station Free ef a nneee mieide 
craft. I have also joined an ASW Reserve Unit a Mean Teulo 
After being in submarines so long, it is a little itis Ree Att ee ae 
P-3's hunt them. Thanks for all your hard work in Baeat unseat 
a very worthwhile organization, and I consider mysel 


be a member," 


Mike Macdonald--International Remote Traffic Systems, LTD. (4/15/93) 
"Not much news on the submersible front at ISE. Sub POU ec Thane ie 
tinues to do very well in the passenger sub business.-There is to 

a meeting of the ABS committee for underwater systems later this os 
year, likely in Houston.-My own activities for the last twelve months 
have been involved in a new subsidiary of ISE called International 
Remote Traffic Systems. We have developed a way to extract target 
data from a raw radar Signal and send it over a voice ReraCeS ILsLiane , 
very cheaply. The display is on a PC." 


Dimitri Rebikoff--"The businesses have been closed two years ago 
due to All Mealen, u 


HELP WANTED--HELP WANTED 
Pal IONS ial Technicians needed for tourist submarines. 
Apply to Peter Smith, Submarines Hawaii 


680 Iwilei Road, Suite 700, Honolulu, HI 
(808) 539-9492, FAX (808) 521-3087 


T INTERNATIONAL REMOTE ae a Bers 
LR. <Darneric SYSTEMS LTD. — Task a 740-8143 
1734 BROADWAY STREET, PORT COQUITLAM, B.C. V3C 2M8 See 
cu! 4 


Uy) aa eee gle 

oe ye) yee ee Ne Nike 

acs = en = DONALD L. KEACH 
== 


EXECUTIVE DIRECTOR 
HANCOCK INSTITUTE FOR MARINE STUDIES 


M.D. (Mike) Macdonald 
President 


Canada (604) 942-5223 
Fax (604) 942-7577 UNIVERSITY OF SOUTHERN CALIFORNIA 


CompuServe Mailbox 70632, 3301 AHF 255, UNIVERSITY Park, Los ANGELEs, CA 90089-0373 
Residence (604) 941-5291 
—— 
Deam Given Director of Business Development Statens Sh 
Underwater Laser Systems Lana fsa 


lt asgere 


Westinghouse Electric Corporation 110 UNION STREET SEATTLE WA 98101 206 467-1008 


3910 Sorrento Valley Blvd. 
San Diego, California 92121 
(619) 622-0485 


Fax: (619) 622-0458 
WIN 726-0485 DAVID J. HUDACEK 
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Have We Lost the Cutting Edge? 


Dr. Don Walsh is 
president of Inter- 
national Maritime 
Inc., ad marine con- 
sulting company cur- 
rently located in 
Myrtle Point, Ore- 
gon. Heis the“Amer- 
ican’ identified here as part of the record- 
making Trieste crew. Walsh has been 
involved with various aspects of national 
ocean programs and projects for the past 
37 years—including two consecutive terms 
as a member of the National Advisory 
Committee for Oceans & Atmosphere 
(NACOA) and a just-concluded tour on 
the National Research Council's Marine 
Board. He has written extensively for Sea 
Technology. 


uring congressional testimony 

many years ago, the late Admiral 
Hyman Rickover addressed the question 
of the U.S. compulsion to compete for 
world leadership in various areas. He 
said, “If the Russians announced today 
that they were building a road to Hell, 
you'd have half the admirals in the Pen- 
tagon up here tomorrow saying we've got 
to get there first.” 

While there is an element of truth in 
this bit of quintessential Rickover, there 
is also considerable merit in achieving 
and maintaining world leadership in many 
areas of science and technology. If not 
leadership, then we surely should remain 
as close to the cutting edge as possible. 
But this requires considerable govern- 
ment involvement to help finance the far- 
horizon and high-risk ventures that may 
eventually become commercial successes. 

Unfortunately, in the past decade and 
a half, there has been too little of this 
government “venture capital” to drive 
deep ocean technology development. 

This was not always the case. A third ofa 
century ago, an Amerian and a Swiss dove 
the U.S. Navy’s bathyscaph Trieste to the 
deepest place in the world ocean. But 
immediately after this operation, the vehi- 
cle was restricted to depths no greater 
than 20,000 feet and, for the next 25 years, 
the Navy’s bathyscaphs went no deeper. 
The last deep diver was the French navy’s 
bathyscaph Archimede (built in 1964), 
which was capable of diving to the seafloor 

anywhere in the world ocean. Archimede 
was retired in the late 1970s and today 
there is no submersible capable of taking 
man to the deepest ocean floor. ; 
The deepest diving manned submersible 
at present is the Japanese Shinkai 6500 
(built in 1991) that can g0 to 23,000 feet. In 
addition, there are four others in the U.S., 
France, and Russia that can dive to 20,000 


feet. 


While depth capability in and of itself 
does not define all deep ocean technologi- 
cal achievement, it is a useful index to mea- 
sure progress. The undersea vehicles dis- 
cussed in these remarks are all just tools to 
do useful work in the sea. If government 
investments are not made ona continuing 
basis then the proper tools will not be 
available. 

In the 1960s and 1970s, the United States 
was the source of most of the manned deep 
submersible vehicle (DS V) development in 
the world. Support came from both govern- 
ment programs and the commercial sector, 
but the major investor was the former. In 
fact, Perry Submersibles in Florida built 
more manned submersibles (30) than any 
company in the world. 

From the exuberance of aerospace com- 
panies trying to break into “inner space” to 
shade tree engineers and their homemade 
submarines, there was a dynamic that 
created a wide variety of design approaches 
and hardware. It was the active interest and 
support of the Navy that helped to createa 
positive environment for a period of remark- 
able undersea technology development. 

This energy and innovation are mostly 
gone now. Perry built its last submersible 
in 1983. 

With Shinkai 6500, the Japanese have 
the deepest diving manned submersible in 
the world. Planning is already underway to 
build a 36,000-foot-depth-capable manned 
submersible that can dive to where Trieste 
landed 33 years ago. They plan to have it 
operational by 1995. The total program 
cost could reach $100 million. 

In Russia, the P.P. Shirshov Institute of 
Oceanology has been operating a fleet of 
six manned submersibles. This is the grea- 
test number of DSV assets operated by a 
research institution anywhere in the world. 
Their two Mir-class DVSs (built in 1991) 
can dive to 20,000 feet. By comparison, the 
U.S. Navy’s 20,000 foot submersible, Sea 
Cliff, is a conversion of an older, 6,000-foot 
submersible built in the 1970s. 

Two new submersibles, the Rift-class, 
are under construction for the Shirshov 
Institute and may be added to the Russian 
fleet in 1994. They are 80 percent complete 
and will be capable of diving to 13,000 feet. 

Actually, the largest manned submersi- 
ble fleet is the tourist submarines, almost 
all of them having been built in the last five 
to eight years. There are about 40 either in 
service or under construction. One com- 
pany, Atlantis Submarines International 
of Vancouver, has carried nearly 2.5 mil- 
lion passengers in its global fleet of 12 sub- 
marines. So, manned submersibles are still 
very much alive and well. 

ROV development in the U.S. today 
seems to be bi-polar. At one end, there are 
the low cost ROVs in the price range from 
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$16,000 to $200,000. They are primarily 
swimming TV cameras with some limited 
work capabilities. The suppliers with the 
largest world market share are two U.S. 
companies: Benthos (MiniRovers and Sea- 
Rovers) and Deep Ocean Engineering (Phan- 
toms). Between them, these companies 
have built several hundred ROVs. 

In July-August 1993, the Japanese will 
put their new ROY system into the deepest 
place in the world ocean. This government- 
sponsored project is managed by the Japan 
Marine Science & Technology Center (JAM- 
STEC). The system was designed and built 
by Mitsui Engineering & Shipbuilding and 
Mitsubishi Heavy Industries. 

Private efforts are very important and 
have been very effective but they will 
never achieve the potential that can be 
gained from having government invest- 
ment in high-risk developmental pro- 
grams. The case of Japan is very instruc- 
tive in this context. Fifteen years ago 
their deep ocean technology programs 
were very modest and not at all cutting- 
edge. But a deliberate, incremental pro- 
gram of investment, development, and 
testing has resulted in this country now 
having the deepest diving manned and 
unmanned vehicle systems in the world. 

The situation may be gradually im- 
proving in the U.S. Of course, with the 
end of the Cold War, major reductions 
are being made in defense budgets. This 
could reduce even more the government's 
limited investment in undersea technolo- 
gies. However, this negative factor may 
be offset by a new initiative of the Clinton 
administration and Congress for a pro- 
gram of “Defense Technology Conver- 
sion, Reinvestment, and Transition Assist- 
ance.” The program provides funding for 
private organizations to gain access to 
government technologies and facilities. It 
sets up the basis for government-private 
sector cooperative partnerships for tech- 
nological development where the results 
could benefit both partners (i.e., “dual 
use technologies”). 

Several billion dollars may be approp- 
riated by Congress to support this pro- 
gram. The end result will be to help con- 
vert parts of our defense contractor estab- 
lishment to the civil sector, create new 
jobs and services, and develop new pro- 
ducts for export by American companies. 

Over the past |5 years, the cutting edge 
of the United States’ interests in deep 
ocean technologies has gotten very dull. 
Other countries have marched past us, 
but now there is a chance to get back to 
anactive role inthis area. We may not be 
able to lead the world any longer in X,Y, 
or z technologies, but we can be in a 
position to compete and/or cooperate 
with programs in other countries. /st/ 


A Truly International Event 


The 3rd International Submarine Races, 
produced by the H.A. Perry Foundation 
and Florida Atlantic University Depart- 
ment of Ocean Engineering, was held 

June 16 through the 27th off Ft. Lauder- 
dale Florida. A total of43 teams (nearly 
500 contestants) from around the world, 
representing high schools, universities, 
individuals, corporations and research 
laboratories, came to compete in this bi- 
annual, 14 day event, in their two person 
“wet” submarines. Each submarine is 
human powered, one person steers (and 
navigates) and the other provides the 
propulsion, while both breathing from 
SCUBA equipment. The purpose of the 
Tace is to foster advances in subsea 
vehicle design, to inspire students to delve 
into underwater technology and to 
increase public awareness of the challenge 
of working in and exploring the ocean. 
Race founder, H. A. “Hap” Perry said 
“Much of the reason for putting on the 
face is to allow students to apply textbook 
knowledge and theorey in a real situation. 
The sea is one of the more unforgiving 
elements engineers and designers must 
face..”. This vear underwater cameras 
placed around the race course broadcast 
the event to a large TV screen on the 
beach and to a local cable TV channel. 
The first race in 1989 drew only 17 entries 
(35 in 1991). This year seven interna- 
tional teams participated including Russia, 
England, Germany and Canada. Already 
Sweeden and Japan are looking to enter 
the 1995 races. The single elimination 
race begins with 100 meter straightaway 
time trials, then its sub against sub in the 
400 meter oval course. Finally the fastest 
two subs go 800 meters to determine the 
winner. Prize money totaling $1,000 is 
awarded for each of three catagories 
including cost effectiveness, innovation 
and speed, and $5,000 to the overall 


winner. 
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3RD INTERNATIONAL SUBMARINE RACES 


The 2nd annual race (1991) overall § 
performance award went to “Subasaurus , 
Benthos Inc.’s entry. The fastest sub 
belonged to the Florida Atlantic Univer- 
sity team with the “ FA U-Boat". 
Some interesting new technology and 
engineering were introduced this year. 
“OMER” from quebec recently won a 
patent on its new design cranking device. 
University of New Hampshire produced a 
nose-cone of specially molded Lexan 
which is the first-ever of its shape or kind. 
Independent Gary Straughan built a unit 
with a hull that pivots in three places, 
reducing drag from steering devices and 
making it quicker around turns. The 
Joystick control mechanism on “Torpedo 
II” from Tennessee Tech recently won 
first place award in the National American 


Society of Mechanical Engineers Mecha- 
nism Design Competition. Several other 
creative ideas could be viewed from the 
pit area. Ages of the particpants ranged 
from high school to 40 plus, as wee both 
the pilot and the navigator of Subasaurus. 
Approximately 300 volunteers were on 
hand to help out at this years event. which 
was well organized and ran on schedule. 
During time trials as many as 30 subs 
completed the 100 meter run in one day. 


Final Results 


Tennessee Tech Univerities, Tech torpedo 
II won the top prize of $5,000 for Overall 
Performance. Florida Atlantic Universi- 
ties, FA U-Boat beat out Benthos' 
Subasaurus for the Top Speed award of 


NSF SUPPORTS WORKSHOP TO CONDUCT RESEARCH 
ON DEEP-SEA HYDROTHERMAL VENTS-FROM SHORE 


From March 1-13, 1993, in waters more than a mile deep off Mexico's Baja 


California Sur, senior scientist Robert Ballard of the Woods Hole Oceanographic 


Institution (WHO) in Woods Hole, Massachusetts, will explore hydrothermal vents in 


the Guaymas Basin — 


and the deep-sea creatures that live near them. Ballard will use 


the U.S. Navy's manned deep submergence vehicle (DSV) Turtle, capable of diving to 


10,000 feet, in conjunction with the Navy's JASON, a temotely-operated, unmanned 


vehicle (ROV) equipped with cameras and robotic arms. Ballard is studying these 


vents during the JASON Project, a two week Oceanographic expedition that will be 


broadcast live to 700,000 students at 28 interactive sites in the United States, Canada, 


Bermuda, and Great Britain. 


The JASON Project in Mexico will mark the first time science has been 


conducted remotely, from a laboratory thousands of miles away. Funded by a grant 


from the National Science Foundation’s division of ocean Sciences, JASON Project 


scientists ashore will remotely operate JASON to collect data and samples from the 


Guaymas Basin. Says Ballard, 


"By taking advantage of technology that was Only 


dreamed of a few years ago, we are literally changing the way scientific experiments 


are conducted.” 


3rd INTERNATIONAL SUBMARINE RACES 
AWARDS SUMMARY 


AWARD ‘WINNER AWARD SPONSOR 


Overall Performance ($5,000) "Tech Torpedo II Tennessee Tech Univ. H.A, Perry Foundation 


Innovation (Perpetual Trophy) "OMER' E.T.S. Sub Club Oceaneering International 


Speed ($1,000) "F.A. U-Boat" Florida Atlantic Universi Rockwell International 
cine cet GRO MRR Effectiveness ($1,000) "Pelag era Cruiser II" Team Borborygmi H.A..Perry Foundation 


Most Effective L&R System General Dynamics 


-Academic ($2,000) "SeaFIT" Florida Inst. of Technology Electric Boat Division 
-Non-Academic ($500) "Submousible" Walt Disney World Corp. : 
Best Use of Composite Matl E.I. DuPont de Nemours & Co. 


-Academic ($2,000) Tech Torpedo II" Tenn. Tech Univ. 


-Non-Academic ($500) "Submousible" Walt Disney World Corp. 


Fastest Time Trial Speed ($1,000) "R.A. U-Boat" Florida Atlantic Univ. IBM 


"Tech Torpedo II" Tennessee Tech Univ. Coastal Systems Station 


Best Overall Performance by an Academic 
Institute (Perpetual Troph 


Most Innovative Student Design (Perpetual "OMER'E.T.S. Sub Club American Society of Engineering Educators 


Trophy) 


"The Bends" Le Tourneau Universi Compass Publications 


Best Technical Presentation ($250) 


Most Innovative International Design "OMER' E.T.S. Sub Club Herb & Jean VanTrump 


(S250) 


"OMER’ E.T.S. Sub Club O.E. Division, ASME 


"The Victory" Winston Churchill H.S. 
"SeaBullet" Univ. of South Florida 


"Borti II" German Su FAU/Broward Campus 


Turrell & Associates, 


Foundation 


Foundation 


"Sea Beaver II" Mass. Inst. of Technolog} 


Foundation 


"What's Brewin'” UCLA 


Foundation 


"Impatience" Cal Poly Pomona 
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Deep-Sea Debate Pits 
Alvin Against Jason 


An aging explorer gone 
to pieces, the deep-sea re- 
search submersible Alvin 
recently sat high and dry 
in a garage at Cape Cod’s 
Woods Hole Oceanogra- 
phic Institution (WHO). 
In for its traditional 3-year 
strip-down and renova- 
tion, Alvin’s state of disas- 
sembly was just temporary 
—it just went to sea to get 
recertified by the Navy and 
to begin a busy year of re- 
search. But the image of a 
dismantled and useless 
Alvin is all too real for 
many oceanographers. 
They contend that the 
Navy would like to replace 
the elderly manned sub- 
mersible, which in its his- 
toric three-decade career has taken crews of 
Scientists on trips to the mid-ocean ridges 
and the sunken Titanic, with the newer, re- 
motely operated Jason system developed by 
WHOT’s Robert Ballard. “My own impres- 
sion is [the Navy] is trying...to shove Jason 
down the throats of the scientific commu- 
nity, says Bruce Robison of the Monterey 
Bay Research Aquarium Institute (MBARI). 
Unless something is done, contends one of 
the sub’s pilots, “Alvin will die a slow death.” 
Alvin’s plight is symbolic of a larger issue 
now confronting marine scientists, who are 
asking a question strikingly similar to one 
that has bedeviled the space program for de- 
cades: Are manned or unmanned vehicles 
the way to go to study the ocean and its floor? 
To a small but growing band of enthusiasts 
the answer is clear: Remotely operated ve- 
hicles (ROVs), like Jason, are the wave of 
the future. The ROV advocates contend that 
their instruments are cheaper, safer, and more 
efficient research tools. Not so, say Alvin's 
champions, who quickly counter that Jason 
and its kin are still an immature technology 
that may complement manned submersibles 
but will never completely duplicate their ca- 
pabilities, especially those guided by human 
hands and eyes. But the ROVs aren't Alvin’s 
only competition on the unmanned front. 
Marine engineers are also developing 
untethered, and thus more mobile, autono- 
mous underwater vehicles (AUVs) that can 
survey various ocean depths for days, weeks, 
and even months at a time (see sidebar). The 
debate over these technologies is one of the 
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Wave of the future? Unmanned Ja- 
son is lowered into the ocean. 


hottest topics in ocean 
science today. One indi- 
cation of its prominence: 
z the National Research 
Council’s (NRC) marine 
2 board is in the midst of a 
= 2-year study titled “Un- 
dersea Vehicles and Na- 
tional Needs.” 


JOSEPH H. B, 


A forced marriage 

But nothing illustrates 
the issue like the war of 
words that characterizes 
the tussle between Alvin, 
Jason, and their respec- 
tive champions. “The 
paradigm shift has begun. 
I just don’t believe 
manned systems are com- 
petitive with ROVs,” says 
Ballard, a former Alvin 
devotee who predicts that manned submer- 
sibles will be obsolete within a decade. In- 
deed, the Navy has shown some support for 
Ballard’s view by funding the development of 
Jason to the tune of more than $3 million 
since the late-1980s. And now, ina move the 
Navy hopes will encourage researchers to use 
Jason, they are merging the ROV’s operation 
with that of Alvin, achange that’s raising the 


hackles of Alvin supporters. 

Since 1974, the Navy, which owns Alyy 
has operated it jointly with the National Sen 
ence Foundation and the National Oceanic 
and Atmospheric Administration (NOAA) 
asa so-called national facility based at WHO]. 
Scientists planning Alvin missions merely 
had to pass peer review and obtain money to 
cover their salaries and specific instruments. 
The relevant funding agency would pick up 
the tab for the operational costs of Alvin and 
its dedicated mother ship, typically ranging 
from $21,000 to $28,000 a day. But the agree- 
ment under which Alvin has been operating 
expired last year and the new 3-year memo- 
randum, which is still awaiting final approval 
at NOAA, has a significant change: It speci- 
fies both Alvin and “designated ROVs”— 
most notably Jason—as part of the national 
facility. 

Economics are a driving force behind the 
union. For instance, last year was disastrous 
for Alvin, says Barrie Walden, WHOI’s man- 
ager of submersible engineering and opera- 
tions. Many of its planned missions didn’t 
make it through peer review, limiting the 
submersible to fewer than 100 days at sea. 
Operating Alvin at that level was simply not 
cost-effective and there was talk of suspend- 
ing operations for a year, but WHOI might 
then have lost to industry or other jobs the 
highly trained personnel it takes to operate 
the vessel. Merging the operational aspects 
of Jason and Alvin should increase efficiency 
by keeping the crews busier and reducing the 
danger of slow years, says the Navy. The Navy 
also contends that the merger will allow re- 
searchers to choose more easily the instru- 
ment best suited for their research, or some- 


ABE and Odyssey: AUVs Test the Waters 


While oceanographers debate the rela- 
tive merits of manned submersibles such as 
Alvin and unmanned remotely operated 
vehicles (ROVs), such as Jason, for doing & 
deep-ocean research, a new technology is = 
emerging on the horizon—and it may soon 
compete for the dollars now devoted to the 
Jasons and Alvins (see main story). In pools, 
lakes, and bays, institutions such as the 
University of New Hampshire, the Massa- 
chusetts Institute of Technology, Woods 
Hole Oceanographic Institution (WHO}l), 
and the Monterey Bay Aquarium Research 
Institute have been experimenting with a 
novel class of deep-sea explorers, the au- 
tonomous underwater vehicle or AUV. 
These instruments combine robotics, thrusters, sonar, and sensors with artificial 
intelligence. Because AUVs aren’t tethered to a mother ship, the way ROVs are, they 
have a much greater range of movement. And if they judiciously use power, AUVs can 
wander under the waves for days to months, far surpassing the ability of energy-intensive 
research submersibles like Alvin, which can make no more than a mere 12-hour voyage 
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Going solo. AUVs like ABE can roam alone 
beneath the sea. 
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day make use of them both on the same mis- 
sion. “It’s not so much a replacement for 
Alvin as putting another tool in the toolkit,” 
argues Steve Ramberg, director of the ocean 
engineering division at the Office of Naval 
Research (ONR). 

Others aren’t so sure about that. The move 
may have been prompted, some suggest, by 
the fact that the Navy already independently 
operates two manned research submersibles 
of its own and doesn’t have much use for 
Alvin. They worry that if Jason does become 
as popular as Ballard expects, it will crowd 
Alvin off the scene. Those concerns are fur- 
ther buttressed by another fact: Since the 
merger cut total staff, there isn’t sufficient 
personnel to operate both vessels simulta- 
neously, although that is a hope for the fu- 
ture. “Financially, the possibility is that one 
might have to replace the other. I’m not sure 
we can do both,” worries Walden. 

Jeffrey Fox of the University of Rhode 
Island (URI), who chairs the committee that 
decides which researchers can use Alvin and 
Jason, says, however, that the ROV, rather 
than Alvin, is at risk of being greatly under- 
utilized. Jason only has a few missions for this 
year, while Alvin’s schedule is packed. Sci- 
entists have so far displayed what he calls a 
“knee-jerk resistance” to the unmanned tool. 
Indeed, another major concern is that many 
believe that merging operations was prema- 
ture. “Some scientists feel the [Navy] is forc- 
ing this change before the unmanned system 
has proven its practicality,” says Larry Clark, 
NSP’s program director for ocean technolo- 
gies. 

Whether premature or not, the Navy’s 
decision has stimulated a new look at the 


because of battery limitations. “AUVs have a lot of promise. There are simple projects 
for which they are ready today,” says James Bellingham, manager of the MIT Sea Grant 
Underwater Vehicles Laboratory, which developed Odyssey, a prototype AUV capable 
of roaming 170 miles before being picked up. A recent test run in the waters of Antarctica, 
for example, was the first step 1n plans to let Odyssey traverse large distances beneath ice 
floes and collect data, which researchers can analyze after retrieving the AUV. 

While problems such as underwater navigation and battery limitations have slowed 
AUV development, there are considerable signs of progress. Also making its debut this 
year is WHOI’s Autonomous Benthic Explorer (ABE), a much larger instrument that 
derived some of its technology from Odyssey. This summer, researchers plan to program 
ABE to follow a preplanned course around a beacon they've placed at a deep-sea 
hydrothermal vent in the Atlantic. ABE will run its daily route in about 15 minutes, 
monitoring ocean currents, taking pictures, 3 : 
and then return to a mooring platform on the sea floor, where it will go into a “sleep 
mode to conserve energy. If all goes well, ABE should function for nearly a year. 

Although AUVs are still an immature technology, some researchers have high hopes 
for their eventual contribution to climate research, especially if they can be mass- 
produced relatively cheaply. The need for understanding the ocean's role in global 
climate change demands the larger-scale, more continuous monitoring that AUVs could 

i in-and-out missions t 
pe ee nee se MIT’s Carl Wunsch, who heads the National 
Research Council’s ocean studies board. If he’s right, the names Odyssey and ABE may 


hicles appear best suited for, 


one day be as familiar as Alvin and Jason. 
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temperature measurements, and other data, 


relative merits of manned and unmanned 
tesearch into the deep sea. One unavoidable 
concern of crewed dives is safety, since re- 
searchers and pilots are diving to depths where 
the pressure would easily crush them and a 
leak in the hull could be fatal. “The minute 
you put people in vessels going to the sea 
floor, you have enormous problems,” says 
the Massachusetts Institute of Technology's 
Carl Wunsch, the chairman of NRC’s ocean 
studies board, explaining that the need to 
protect its occupants drives up the cost of a 
crewed research vessel considerably. 

Another major drawback for Alvin and 
other research submersibles is their short 
“bottom time.” Power and.oxygen require- 
ments typically limit an Alvin voyage 
to 12 hours, eight of which can easily be 
spent going down to and coming up 
from the deep ocean floor. As a result, 
says NSF’s Clark, Alvin’s dive time is 
precious and best utilized in goal-ori- 
ented research, not the exploration that 
marked the vessel’s early years. 

But when there is an identifiable 
research target, say a hydrothermal vent 
or sunken ship, a submersible is at its 
best. Even just looking through small 
portals, a crew can provide a three-di- 
mensional viewing experience that an 
ROV’s two-dimensional cameras can- 
not match. And while stereovision tech- 
nology is progressing rapidly, remarks 
Fox, “there’s no substitute for the human 
eye.” Furthermore, Alvin’s superior manipu- 
lator arms and its ability to provide a com- 
pletely stable environment by settling directly 
on the sea floor make it far better than Jason 
at obtaining samples and performing experi- 


hat manned and remotely operated ve- 


aya 


ments. “Right now, the submersible is still 
better at carrying out delicate manipulative 
experiments on the sea floor,” says Fox. And, 
as Clark points out, the biggest argument for 
putting humans miles below the surface is 
still the ability of a human crew to react to 
surprises and perhaps improvise an experi- 
ment. 

For their part, ROV advocates contend 
that these advantages don’t warrant either 
the increased safety risk, or what they main- 
tain are the higher costs, of manned ocean 
research. Indeed, says Ballard, the advantages 
are overrated. He particularly takes issue with 
the notion that humans need to be on site to 
react quickly to events, pointing out that 


That sinking feeling. Is manned submersible Alvin 
on the way out? 


they must still work manipulater arms and 
can only see out through a few small win- 
dows. “Unlike going to the moon, when you 
get to the bottom of the sea, you don't get 
out. Manned submersibles don’t create a 
manned presence. It’s all a question of where 
you put the window,” he says. 

Ballard and his ROV allies are also trying 
to improve Jason’s capabilities, adding a new 
manipulator arm and better sampling capa- 
bilities, for example, and devising what he 
and others call “telepresence,” which might 
allow researchers to operate Jason from their 
own lab instead of a ship above. An impor- 
tant test of those improvements came last 
week when researchers working out of the 
URI Graduate School of Oceanography suc- 
cessfully operated Jason in the Gulf of Cali- 
fornia, collecting data and samples. 


- Eyeballs with thrusters 


The skeptics may still take some convincing, 
however. “The Alvin group has a fantastic 
record of making dives as scheduled and de- 
livering the product to scientists. Jason doesn’t 
have that dependability. It doesn’t have that 
track record yet,” admits ONR’s Ramberg. 
Because of that lack of experience, oceanog- 
raphers are openly skeptical of Ballard’s claims 
that Jason can do Alvin-like science. “The 
idea is still pervasive throughout the commu- 
nity that [ROVs] are just eyeballs with thrust- 
ers,” says the University of Connecticut's 


Peter Auster, editor of the Marine Technol- 
ogy Society’s latest journal issue, which was 
devoted to “ROVs for science” and the dia- 
logue over manned versus unmanned re- 
search. Such skepticism infuriates Ballard. 
“The point is they haven’t used an ROV 
system. What's their credibility? I’ve used 
both,” he says. 

What’s more, he argues, manned research 
is simply not cost-effective, and he points out 
that ROVs can literally work 24 hours a day 
since the ships they're tethered to can pro- 
vide continuous power through the cables in 
its tether. Beyond that, he says, the amount 
of data gathered from a manned mission can- 
not compare to that from an ROV like Jason, 
since the ROVs’ link to the surface ship also 
includes fiber optic cables that provide scien- 
tists with an unending flow of numbers and 
images. 

But while manned research supporters 
concede that ROVs offer more bang for the 
buck, they question whether ROVs actually 


24 | 
save much money. Alvin's costs are ee 
well established, operating on an annua pe 
get of around $2 million, but since Ja 


h vehicle full-time, 


hasn’t operated as a researc Wile 

its overall costs are more murky. 

Walden points out, for instance, that Le 
te— 


requires more manpower to opera 
people compared to Alvin's eight—and man- 
power represents a significant fraction of op- 
erating costs. “There’s really no great sav- 
ings. I think the financial argument is a lot of 
smoke, ” he says. “It’s about a wash [in overall 
cost],” agrees Dick Pittinger, WHOI’s associ- 
ate director of marine operations and one 
who monitors the accounts of both vehicles. 

A final consideration attached to the de- 
bate, and one that researchers suggest cannot 
be easily dismissed, is the emotional appeal of 
manned missions. “These scientists just want 
to go down in subs,” says Drew Michel, chair- 
man of the Marine Technology Society’s 
ROV committee. A small number even ar- 
gue for a new manned vessel, one making use 


the incredible advances in composite, SX 

a and able to go deeper than 
submersibles like Alvin. But does the ocean, 
science community really need manneq 
submersibles, a growing fleet of ROVs, and 
the oncoming autonomous vehicles, and is 
there enough good research projects to keep 
them all busy? Some oceanographers think 
so. “In the future, I can’t see anything except 
widespread use of all three,” says MBARI’s 
Robison, who recently called the whole 
debate a “bogus issue.” He and others argue 
that the goal-oriented research capabilities 
of subs like Alvin are the perfect complement 
to the superior surveying powers of AUVs 
and ROVs like Jason. Says URI’s Lynne Carter 
Hanson, a member of NRC’s marine board, 
“We are dividing the community unneces- 
sarily when we look at ROVs or AUVs versus 
submersibles.” Those concerned about the 
fates of Alvin and Jason, at least most of 


them, certainly agree with that opinion. 
John Travis 


NSF-FUNDED DEEP-SEA DRILL SUCCESSFULLY 
USED BY REMOTELY-OPERATED UNDERSEA VEHICLE 


A newly developed drilling system, funded by the National Science Foundation 


(NSF) and successfully used by the manned deep submersible ALVIN in 1991 to drill 


into massive deep-sea sulfide chimneys, has for the first time been used by an 


unmanned, remotely operated undersea vehicle (ROV). 


Geologist Debra Stakes of the Monterey Bay Aquarium Research Institute 


(MBARI) attached the drill to MBARI's ROV, named Ventana. The small-diameter, 


double-barrel drill recovered cores of granite and sediment from the walls of Monterey 


Canyon on December 30 and 31, 1992, at depths of 637 and 986 meters. “This drill is 


an example of NSF's commitment to developing new tools to expand the scientific 


capabilities of remotely operated vehicles,“ says M. Grant Gross, director of NSF's 


division of ocean sciences. 


The tool, called the HSTR (Holloway-Stakes-Tengdin-Rajcula) drill; was 


developed as part of an effort by Stakes to measure growth rates of seafloor sulfide 


deposits. For more than two decades, there has been a keen interest in the science 


community for the development of a tool used in conjunction with ROVs that could 


take core samples of seafloor material. 


Previous attempts at coring or sampling from 


submersibles have not been very successful in any material other than soft sediments. 
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ae SWEDEN. WHEN We CLG ED OUR aa SUBMARINE TO THE NAVAL UNIVERSITY 
: LD M 
COMPANY, WE DO IT WITH TonooR AY pees ORE SUBMARINES THAN ANY OTHER 


The Taylor Commercial 
Submarine Manufacturing 
company is located in ‘Ar- 
lington, Texas, where Tom 
Taylor and his crew build 
both ambient pressure sub- 
marines as well as one atmo- 
sphere vehicles. Capt. Tay- 
lor claims to have sold over 
750 one and two passenger 
fiberglass ambient pressure 
submersibles for prices rang- 
ing from $5,000 to $7,000. 


Taylor has also built a few 2 to 4 
Passenger one-atmosphere subma- 


i tines designated the XC-600. Com- 


posed principally of FRP. the XC- 
600 has a maximum Operating depth 
of 600 feet, yet costs less than 
$40,000 in its standard con- 
figuration. The vessel is not 


however, classified by the 
ABS. The XC-600 can be 
outitted with a mechanical 
manipulator and side scan so- 
nar. 

Taylor has plans to build a 
6 passenger FRP tourist sub- 
marine as well. Interested par- 
ties can contact Capt. Taylor 
at (817) 548-5619. 


DING ON THE OPERATOR, 


MAN HOURS TO BUILD. THAT TAKE ONLY FORTY 


THE ONE MAN SUBMARIN 
WE PLAN TO SELL THE 
LOTS OF AMBITION,.A L 


RECREATIONAL DI 
ITTLE CASH, 


BY THE WAY WE DESC 
AS ANY VEHICLE THAT w 
OUT ANY LINES TO THE 
BELOW 600 FEET, 
BUT A SUBMARINES 


RIBE A SUBMARINE, 

ILL OPERATE BELOW TH 

TOP. A DEEP SEA SUB 

WHICH SHOULD BRING ON MUC 
IS A SUBMARINE. 


SHALLOW WATER SUBMERSIBLE, 
E SURFACE TO 100 FT. wiItH= 
MERSIBLE AS ONE THAT OPERATES 
H WRATH FROM YOUR SUBSCRIBERS, 


IF YOU NEED ANY ADDIT 
ON THE MOBILE 817-999-5677 


IONAL INFQRMATION ON THE PROJECT CALL ME 


WITH MARISCO GUADALUPE, S.A. 
+ TO BUILD FOR THEM 52 SEA TRACTOR 


ON MAY 23,1993, WE SIGNED A CONTRACT 
AVE RUIZ 52 B ALTOS, B.C. ENCINADA, MEXICO 
A MODIFIED FORM OF A SUBMARINE. THESE 52 SUBMARINES WILL BE USED TO 
HARVEST ABALONE. THE SUBMARINES WILL BE STATE OF THE ART, EQUIEPED 
WITH "GLOBAL POSITION SATELLITE SYSTEM" TO ENABLE THE MEXICAN DEPARTMENT 
OF FISHERIES TO MANAGE AND OVERSEE COMPLIANCE WITH THE EXCLUSIVE PERMIT 
THEY HAVE ISSUED TO MARISCO GUADALUPE. THIS PERMIT REQUIRES THAT MARISCO 
GUADALUPE S.A., REPLANT 10% OF THEIR HARVEST PER DAY IN WATERS LESS THAN 
€0 CEET DEEP. SINCE 1960, COMMERCIAL ABALONE DIVER'S IN MEXICO, USING 
SCUBA EQUIPMENT HAVE HARVESTED, 22,000 TONS OF ABALONE OR 44,000,000 LBS. 
WHICH THEY WHOLESALE TO THE CHINESE OR JAPANESE AT $25.00 PER POUND. 
GIVING THE MEXICO A ONE BILLION, ONE HUNDRED MILLION DOLLAR INDUSTRY. 
THAT FIGURE IS NEARLY DOUBLED FOR THE CALIFORNIA ABALONE INDUSTRY. 
THE STATE OF CALIFORNIA HAS STOPPED ALL ABALONE FISHING, BECAUSE THE 
INDUSTRY HAS VIRTUALLY DEPLETED THE ABALONE, DOWN TO A DEPTH OF 60 FEET, 
THE MAXIMUM DEPTH A SCUBA DIVER CAN EFFECTIVELY HARVEST ABALONE ON AN 
8 HOUR BASIS PER DAY. WHEN ABALONE REACH CHINA OR JAPAN THE RETAIL PRICES 

OM $100 to $200 PER POUND. 

poke AG YEARS AGO, SCRIPPS INSTITUTION OF OCEANOGRAPHY. LA JOLLA, 
CALIFORNIA DID AN INTENSIVE STUDY OF ABALONE: THIS STUDY SHOWED THAT 
ABALONE RANGED FROM 3 ft. TO 540 FT AND THAT THE DEEP WATER VARIETY 
WERE STRONGER AND MORE PROLIFIC, WHEN TRANSPLANTED TO SHALLOW WATER. 

THIS TRULY IS.AN INTERNATIONAL PROJECT, USING AMERICAN TECHNOLOGY, 
MEXICAN RESOURCES, CHINESE AND JAPANESE FINANCING, THIS PROJECT WILL 
HIRE OVER 5,000 PEOPLE, TRAIN SOME 208 DEEP SEA PILOTS AND Geers 
OVER THE NEXT 5 YEARS. IT WILL PRODUCE REVENUE OF $100,000,000 P 

EXICO. 
ae enue STATE OF TEXAS WE WILL TRAIN AND EMPLOYEE 25 Ine ae 
TO MANUFACTURE THE "SEA TRACTORS" WE WILL ALSO TRAIN THE 208 P 
PILOTS AND CO-PILOTS. LOUKING TO THAT END WE ARE SETTING 

hae EP LAKE, WHICH WILL SERVE AS 
UP A 20 ACRE COMPLEX NEAR A 320 FOOT DE ; ERYES Ao eto 
OUR TRAINING SITE FOR THE PILOTS, AND APPROXIMATE THE VISIBILITY. 
THAT: THE PILOTS WILL ENCOUNTER OFF BAJA MEXICO. eS 

LLOYDS OF LONDON, WILL OVERSEE, THE CONSTRUCTION OF THE “SEA TRACTOR" 


FOR THE PURPOSE OF CERTIFICATION AND INSURANCE. THE EYES oF THE WORLD 
WILL BE WATCHING THIS PROJECT VERY CLOSELY, IT WILL BE THE Fra 
OVER ONE SUBMARINE HAS BEE MANUFACTURED FOR COMMERCIAL wan, 
SEA. 


**SEA Tractor: 


Sige 


ame changes) has been one 


Bervay Sie ctabtoe | (ietae de een i cee bie underwater industry. The 


of the key innovators and leaders in t 


f their in-house 


i i from one 9 
following is an excellent summary mentioned have been 


brochures. Many of the vessels and projects : ae 
well documented through covers and illustrated in 


DML col umns. 


© 1957: John Perry launches the first plywood:and 
fiberglass manned submersible. 

© 1962-1965: Perry develops the ‘‘Cubmarine”’ 
which is used by the U.S. Navy to recover ordnance 
on the Pacific Range, and an H-Bomb lost off the 
coast of Spain. 

© 1967: The first diver lock-out submersible is 
created by Perry. Called ‘‘Deep Diver,’’ it is used in 
700 fsw man-in-water operations. Today, ‘‘Deep 
Diver’’ is displayed at the Planet Ocean Museum in 
Miami. 

© 1968: ‘‘Shelf Diver’’ another lock-out 
submersible is developed and used successfully to 
service oil fields in the Gulf of Mexico. Later, ‘‘Shelf 
Diver’’ accomplishes the first dry-transfer of 
scientific personnel to the Perry-built ‘“‘Hydrolab 
I.” “‘Hydrolab”’ serves the NOAA for over 15 years. 
Today it rests at the Smithsonian Institute. 

® 1969-1973: Perry introduces a series of wet 
submersibles called ‘‘Shark Hunter’ and a series of 
dry submersibles with the first panoramic windows. 
Additionally, specialized pressure vessels and 
long - duration diving systems are:developed to 
support the offshore oil industry. These ‘‘saturation 
systems’’ allow divers to stay under bottom 
equivalent pressure for periods as long as 30 days 
before decompressing to surface pressure. 


© 1976: Perry receives the IR 100 award for the 
design of the 3,000 fsw rated PC-1601 manned 


submersible. , f 
~ 1¥//: Perry delivers the first unmanned, 


remotely-operated vehicle (ROV) to Shell Oil for 
use in the North Sea. Additionally, Perry creates the 


PERRY TRITECH , Inc. 


member of the COFLEXIP GROUP 


821 Jupiter Park Drive, Jupiter, Florida 33458-9250 
Telephone - 407/743-7000 Fax - 407/743-1313 


PRESS RELEASE 


SONSUB ORDERS FLEXJET Il FROM PERRY TRITECH 


Sonsub Intemational Management, Inc. of Houston, Texas has placed an order for 
FLEXJET I! Cable/Pipeline Trencher with Perry Tritech, Inc. of Jupiter, Florida. 
Flexjet Il is scheduled for delivery in August. 


The 500 meter depth-rated FLEXJET Il is a modular, light-weight subsea crawler 
system which can be used for burial of subsea flexible pipe, rigid pipe, umbllicals, 
power cables and telecom cables. Capable of cutting trenches up to 2 meters deep, and 
passing connecting hubs up to 0.7 meters wide over a wide range of soil conditions, tha 
system offers the capabilities of much heavier conventional subsea trenchers while 
capturing the benefits of a neutrally buoyant, flying ROV system. In particular, the 
FLEXJET’s lighter overall size and weight translate into significant reductions In lauch 
and recovery system size and weight as well as substantially reduced possibility for 
umbilical snap-loading damage during operations. 


ats 


eral other 


itst thruster controlled diving bell. This 
COBeHHEG Manipulator Bell” (OMB) wins 
Offshore Technology Conference award for 
innovative design. 4 
© 1978-1981: Perry designs the U.S. Navy 
Experimental Diving Unit chamber facility as well 
as the Diver & Salvage Training Center hyperbaric 
facility. Additionally, Perry creates the Mobile 
Diving Unit (MDU) for the North Sea Oil Industry. 
° 1982-1984: Perry participates in the rapid change 
from manned to unmanned systems within the 
offshore oil industry. Perry’s ‘‘Recon®’’ series 
become the most widely used unmanned vehicle. 
For the British Royal Navy, Perry creates the 
unmanned, towed ‘““TUMS’’ deep szarch and 
fecovery system with a depth capability of 20,000 
fsw 


* 1985: Perry produces ten ‘“Triton®”’ heavy-work 
ROV’s for offshore oil service. Perry also supplies 
Snamprogetti with portions of the large scale deep 
water pipeline repair system. The Perry-built 
thruster module provides the power and control 
system, observation ROV’s and the 35-ton lifting 
capacity for seven different work packages. 

© 1986: Perry assists in the search: for the spaceship 
“Challenger” off the coast of Florida. 

© 1987-1989: Perry delivers ‘‘Recon IV’ and 
“Triton” class systems to the U.S. Navy and several 
technology transfers are initiated to allow Perry 
systems to have a greater world-wide usage. Perry 
launches the first closed-circuit, fuel cell powered 
submarine. 


At the heart of the system Is Perry Tritech's field-proven, highly reliable 100 Hp 
TRITON® ROV system, which provides system control, interface and hydraulic power 
for all trencher functions. Jetting performance Is achieved through the use of direct. 
drive electric motor/water pump engines, producing a total of 400 shaft horsepower c 
jetting power using two pairs of 125 Hp high pressure/75 Hp low pressure Jjetter 
engines. Utilizing the same jetting concept, FLEXJET has achieved burial rates In 
excess of 600 meters per hour. 


Perry Tritech is a leading supplier of Remotely Operated Vehicles for the offshore 
industry, specializing in the manufacture, service and support of both standard and 
special ROV systems. Peny Tritech provides a comprehensive range of subsea 
engineering, manufacturing, and service, with an extensive line of ROV products. 
Principal services to the offshore industry include a 24 hour Customer Service 
"hotline" for parts and service, and a worldwide sales-and distribution network. 


For further Information, please contact: 


PERRY TRITECH: In the USA: John Jacobson, Business Development Manager, Perry 
Tritech Inc., 821 Jupiter Park Drive, Jupiter, FL 33458. Telephone (407)743- 
7000. Telefax (407)743-1313. 24-hr. "Hotline" (407)346-1522. In the UK: 
Norm Robertson, General Manager, Perry Tritech, Lid., Units B1 and B2, Kirkhitl 
Place, Kirkhill Industrial Estate, Dyce, Aberdeen, Scotland AB2OES. Telephone (224 
77 12 12 Telefax (224) 77 12 94. 24-hr. “Hotline” (831) 11 30 61. In Singapore 
Mr. John Andrews, Marketing Manager, Perry Trietch (Asia Pacific). Tel. (65) 235 
$354/Fax (65) 732 7105. 


sys 


By WILLIAM J. BROAD 


NDERSEA robots, which 
over the decades have 
opened new realms of activ- 
ity for the world’s navies, oil 
companies and wreck salvors, are 
now advancing on their greatest thal- 
lenge yet. Highly computerized and 
sometimes free of human control, 
they are starting to scrutinize the 
ocean depths on behalf of basic scj- 
ence, promising to deliver a treasure 
trove of data from the Planet's last, 
largest and most mysterious frontier. 

Dozens of deep-diving robots are 
being built or run today by the 
world’s top centers of oceanographic 
research. Robots cost far less than 
manned submersibles, are safer, and 
can stay down far longer amid the 
crushing pressures ard inky dark- 
ness miles beneath the ocean’s sur- 
face. 

Low cost in theory means large 
numbers. In coming decades, scien- 
tists say, hundreds of robots cruising 
the seas coula gather abundant data 
at a time when the world’s oceans will 
increasingly be threatened by human 
activity. 

“It’s the wave of the future,’’ said 
Dr. Charles D. Hollister, a senior sci- 
entist at the S Hole Oceano- 
graphic Institution on Cape Cod, 
Mass., which is building more than a 
half dozen different kinds of undersea 


robots. ; 
Robots are seen as crucia! for such 


jobs as finding the millions of undis- 
covered life forms thought to inhabit 
the deep ocean, learning how the 
planet’s waters affect the climate, 


studying the eruption of undersea 
vents and voicanoes and surveying 
thousands of miles of coastlines and 
coral reefs. 


This week two robotic tests going 
on thousands miles apart illustrate 
the field's progress and promise for 
the future. 

Explorers from Woods Hole are 
sending a  seven-foot-long robot 
named Jason more than a mile down 
to the bottom of the Gulf of California, 
between the Mexican mainland and 
Baja California, to study hot vents in 
the ocean floor and associated life 
forms. Jason works on a long tether 
tied to a surface ship. Almost instant- 
ly, by way of satellite and the comput- 
er network known as Internet, its 
data are flashed around the globe to 
marine scientists at more than a doz- 
en upiversities and research insti- 
tutes. 

“This is the most complicated 
thing I’ve ever done,” _Dr. Robert D. 
Ballard, the expedition’s leader an 
the discoverer of the wreck of the 
Titanic, last week told more than a 
half million school children learning 
about the two-week study in a satel- 
ite television broadcast. 
ene 3,900 miles eastward, off Ber- 
muda in the Atlantic, another Woods 
Hole team this week is inaugurating a 
new robot known as ABE, for Autono- 


mous Benthic lorer. Unlike Ja- 
son, it hag no mig An advanced 
computer inside the six-foot vehicle 
guides it through preprogrammed 
paces. The device is des totrayv- 
el to depths of nearly four miles and 
Co stay there, examining a particular 
Site or region for up to a year, It can 
be called back to the Surface by an 
acoustic signal from a ship. 

Among its possible jobs would be 
Scrutinizing nuclear relics of the cold 
war. 

“Let's say you've got a sunken 
reactor and can’t afford to recover it: 
unkss it’s leaking,”’ 

Bradley, one of the robot's esigners, . 
Said last week before setting sail. 
“What you need is a watchdog, a: 
Sentry. ABE would be ideal, wander-; 
ing around with a radiation detector.”’ ; 

The robet cost $1 million. Jason 
Cost $5 mifiion. Alvin, the Path-break-; 
ing. submersible that over the dec- j 
ades has repeatedly carried a crew of! 
three people into the ocean depths, 
cost about $50 million to build and its; 
Operations currently run about 
$25,000 a day. 


Cost-Cutting Future 


- The future, scientists say, belongs 
to penny-pinching robots, especially 
self-sufficient ones that require no 
support ships hovering overhead. 
Remarkably, one of the field’s pio- 
neers has no formal oceanographic: 
credentials. David Packard, the elec- 
tronics tycoon of Hewlett-Packard 
fame, founded the Monterey Bay. 
Aquarium Research Institute, in Pa- 
cific Grove, Calif., in 1987. In its first 
year he spent $13 million of his own 
money to buy the institute a research 
ship and a tethered robot, and over 
the years went on to provide lavish 
support for the robotic endeavor. 
“He realized that oceanography 


-. was still in the 19th century and that’ 
“* great strides could be made scientffi- 


Silo weet alte Ba 
brought to bear,” r. Bruce H.. 
pobieons Ce institute’s sc: PEC: 
tor. ‘ 

The institute’s robot, built by Inter-; 
national Submarine Engineering, of; 
British Columbia, was adapted from: 
a model used by oth companies to’ 


erect and inspect offshore platforms 
and pipelines. In addition to the stand- 
ard mechanical arm, it was outfitted 
with cameras, sensors and sampling 
devices, including suction tubes that 
can capture different kinds of under- 
sea creatures. 

The payoffs have been spectacular, 
_with scores of new organisms discov- 
ered and existing ones better under- 
stood. The jelly-like mucus often 
found in standard marine dredges 
turned out to be delicate food-gather- 
ing webs a yard long spun by gelati- 
nous invertebrates called larvaceans. 

“We find new species all the time,” 
Dr. Robison said. ‘“‘Most of the work 
by manned submersibles has been on 
the ocean floor. But we’re serene 
the whole water column, whick.turns 
out to have the largest animal com- 
munities on earth. We think a. quarter 
to a third of all the species ot, there 
have been overlooked.” 


_ br. Robert w. Embley, a geopnysi- 
Cist with the National Oceanic. and 
Atmospheric Administration's Pa- 
cific Marine Environmental Labora- 
tory in Newport, Ore., was so im- 
Pressed that he and a team of Canadi- 
an colleagues visited the same ridge 
last year with a Canadian robot. It 
succeeded in retrieving biologic and 
geologic samples from the ridge, a 
robotic first. 


Early this year, Scientists at the 
Massachusetts Institute of Technol- 
ogy took the next Step, launching an 
autonomous seven-foot robot named 
Odyssey in Antarctic waters. It can 
dive more than three miles, even 
though its parts cost a mere $50,000. 

“The basic problem is that you 
have to count on losing anything you 
Baiaene eae said Dr. James G, 

ellingham, one of Odys$éy’s desipn- 
ers SS head of M.1.T.’s Séa Gat 
Underwater Vehicles Laboratory. 

“With a big expensive system, you 
have to be conservative, and that 
means you're probably not using it in 
the most scientifically interesting 
places. It’s a Catch-22. The situation 
is reversed with low-cost systems, 
which are going to revolutionize the 
way oceanographers gather data.” 

e Florida Atlantic University in Boca 

afon, Fla, is building two autono- 
mous robots, one based on the Odys- 
sey design and a much larger 21-foot 


one that looks like a military torpedo. 
It is being developed in conjunction 
with the Harbor Branch Oceano- 
graphic Institute, a private, nonprofit 
group based in Fort Pierce, Fla. 


Expense of Submersibles 


“It will do water-quality measure- 
ments, biological studies, plankton 
counts — all the basic research mis- 
sions,’ said pon White, the project 
manager at Harbor Branch. ‘‘It could 
do fish counts, or sand movements. In 
South Florida we-have hundreds of 
miles of reefs. You might want to run 
down them once or twice a year. 
There are an infinite number of mis- 
sions you could perform.” 

Dr. Cindy Van Dover, a: biological 

ocSaOgTaENer at WORE Hole who is 
a former pilot of the Alvin submersi- 
ble, echoed Dr. Bellingham, saying 
the great cost of manned missions for 
deep-sea exploration limited the abili- 
ty of scientists to do important work 
on the planet’s last frontier. 

“Submersibles are not enough," 
she said. ‘‘We have a small number, 
and they’re expensive. Getting time 
on them is more a prose game than 
science game, using the right words 
to sell an idea.” 

Even with undersea robots for bas- 
ic science in a relatively primitive 
stage of evolution, Dr. Van Dover 
added: ‘‘There are more of them and 
they can stay down much longer. 
They can study how things change 
over time. That’s a very powerful 
ability. I think they’ll go far.” 


UNMANNED 


UNDERWATER VEHICLES 
( Fall G) 

The Senate Armed Services Committee 
had a bit of language dealing with un- 
manned underwater vehicles (UUV), for 
which appropriations conferees finally 
agreed to add $10 million for fuel cell 
research. 

The committee had recommended add- 
ing $5 million to anew UUV budget line. 
fuel cell technology. The. committee re- 
port stated the support is based on the 
analysis in the Navy’s February 1990 
study titled “Report on Developing Long 
Endurance Unmanned Undersea Vehicles 
from Surface Combatants.” The Senate 
panel added that the funds are needed to 
support Defense Advanced Research 
Projects Agency (DARPA) decisions to 
continue the program until it can be trans- 
ferred to the Navy. 

The report added that the Navy should 
inform DARPA and the congressional de- 
fense committees if there have been any 
changes in the Navy’s views on the criti- 
cal need for fuel cell technology develop- 
ment. The committee also recommends 
that DARPA use a portion of the funds to 
examine safety and logistics factors 
which will affect the introduction of fuel 
cell technology and UUVs aboard surface 
ships. 

The Senate panel also directed the Navy 
to evaluate the UUV deployments in ad- 
vanced deployable system (ADS) proto- 
typing efforts. The ADS is a mobile un- 
derwater sensing array. 


UNMANNED UNDERWATER 


VEHICLES | 
(SPern 6 ey) 

According to a Navy spokeswoman, the 
Naval Sea Systems Command expects to 
release, this summer, a request for propos- 
als for a new air-launched minehunting 
robot vehicle. The Airborne Mine Neu- 
tralization System (AMNSYS) program 
was expected to be announced in the Com- 
merce Business Daily in May, with the 
solicitation to follow in June. Results of 


ees 


the Gulf War reaffirmed and reempha- 


sized the need for a complete sie a 
system, including capabilities for lo) F 
classification and neutralization (o) 
moored, close tethered and bottom.mines. 
The AMNSYS program was adopted as 
the answer. ; 

The system is currently in the eng! 


nd manufacturing development 
y Lock- 


neer- 
ing a ‘ 
phase. A prototype has been built b 
heed Missiles and Space Co. The envi- 
sioned system consists of an airborne 
mine neutralization set that includes the 
explosive mine identification and neu- 
tralization device, an acoustic tracker and 
related support and handling equipment. 

The device itself will be a wire-guided, 
torpedo-shaped unmanned underwater 
vehicle carrying a warhead, an acoustic 
sensor and a video sensor. During a mis- 
sion, the acoustic tracker would establish 
a “short baseline underwater relative co- 
ordinate system for the mission,” which 
means that it would use sonar to find the 
target and establish its coordinates rela- 
tive to the aircraft carrying the UUV. Once 
the target position is established, an MH- 
53 helicopter would launch the vehicle. 
Each helicopter will be capable of carry- 
ing eight UUVs, according to the Navy 
statement. 

Contractors which may bid on the RFP 
include Alliant Techsystems, Inc.; 
Raytheon Inc.’s Applied Remote Technol- 
ogy, Inc.; Loral Inc.; Westinghouse — 
possibly teamed with Frequency Engi- 
neering Laboratory; Rockwell; Bendix; 
and Lockheed. 

In other UUV news, after buying several 
thousand Mk 39 Expendable Anti-subma- 
rine warfare Training Target (EMATT) 
systems from Sippican, Inc., of Marion, 
MA, the Navy is opening up the program 
to competitive bidding. In a recent Com- 
merce Business Daily announcement, the 
Naval Sea Systems Command said that 
the program manager for the anti-subma- 
rine warfare weapons and targets office is 
preparing a competitive procurement of 
approximately 5,500 EMATTs. The pro- 
posed buy will include two years of op- 
tions of up to 5,100 targets per year. The 
Navy plans to make the program a 100 
percent small business set aside. A Navy 
Long Range Acquisition Estimate re- 
leased late last year listed the Navy 
EMATT requirement 5,100 vehicles for 
each year from fiscal 1995 to 1997. Sippi- 
can won the first EMATT contract in 
1990.5 


Comex Acquires LG 50 
Comex Marine Parks has pyy. 

chased the Fluid Energy built Look. 
ing Glass from a St. Thomas group. 
The submarine, which seats 48 pas- 
sengers, began operating in St. Tho- 
mas in 1988, in direct competition 
with Atlantis. The parent company 
filed for bankruptcy. and the subma- 
rine was stored in the water for an 
extended period. At one point the 
asking price for the submarine and its 
passenger transfer catamaran was as 
low as $350,000. Evidently the price 
was low enough that Comex could 
not overlook the potential. and the 
vehicle is now undergoing a com- 
plete refit in Marseille. Upon comple- 
tion the submarine will be shipped to 
an undisclosed location where it will 
once again begin passenger carrying 
operations. 


Sub Oy Builds Medium Subs 

Finland based Submarine Oy has 
two new 24 passenger submarines 
under construction. The 35 ton electro- 
hydraulic vehicles are destined for 
undisclosed locations in the Mediter- 
ranean and the Pacific and are ca- 
pable of diving to 100 meters. The 
company has designed the 48 passen- 
ger SM-/00 now operating in Elat, 
Israel, as well as a commercial 2- 
passenger submersible. 


Marlin S-102 For 
Sale 


The Marlin S-/ series of subma- 
rines are small, fully autonomous 2- 
man, diesel electric vehicles powered 
by a 4 cylinder Perkins diesel. Ca- 
pable of a seven knot surface speed 
with a 150 mile range, the S-/ has a 
maximum operational depth of 200 
meters, and can reach speeds of up to 
five knots while submerged. 

Configured much like a military 
submarine this particular vehicle is 
owned by SWE-SUB AB and has 
completed 23 separate missions un- 
der contract for the Swedish navy 
The amazing S-102 is now available. 


Underwater Attractions Lure 
Public To USVI Sub Rides 


After more than 1,200 dives before a subma- 
rine-riding audience, Kelly Hall has accumulated 
a strange menagerie of wild pets that include 
Murray, a 10-foot-long green moray eel, and 
Bono, a 60-pound barracuda who follows the 
diver like a puppy. i 

It’s all in a day’s work for Hall, who over the 
past year has helped attract literally thousands 
of exotic marine life creatures during his four 
daily dives to depths of 40 to 70 feet. 

“Both Bono and Murray take food right out of 
my hand,” Hall says. “They remind me of 
Frankenstein’s monster, who was incredibly ugly 
but capable of extreme sensitivity.” 

Hall and his pets are part of the daily 
attractions for those boarding the $2.5 million 
Atlantis III submarine that departs from a St. 
Thomas locale situated just 20 minutes from 
where the cruise ships dock. The Atlantis voyage 
takes the public on 50-minute underwater tours 


of coral reefs, crystal-clear waters and sea life © 


off the shores of the U.S. Virgin Islands. 

Hall explains there are certain things people 
want to see during the dive: brightly colored 
fish, coral reefs and more dangerous creatures 
like eels and barracuda. 

Aboard Atlantis III, they’re seldom disap- 
pointed. During the dive, guests aboard the 46- 
passenger submarine get the feeling of being in 
a “reverse aquarium’ as they ride in air- 
conditioned comfort while surrounded by sea life 
looking in at them. 


According to Hall, the brilliantly colored yel- 
lowtails, snappers, angels and- triggerfish, 
“resemble a light show — they make the waters 
literally glow with all their colors.” : 

Dive stops on Hall’s daily itinerary include 


RUSSIAN-BUILT TOURIST SUBS 


Kharax Ltd, St. Petersburg, isin the process of designing and 
building 2/4/6-person tourist submersibles under the 
supervisory rules of the Register of Russia, which is a 
member of the international classification societies. 

First to come on line will be a 6-person (+1 pilot) sub 
designed for up to 300 meter operations. The pressure 
hull is divided into the pilot’s cabin, passenger saloon and 
energy block. The passenger section is thermally insulated 
to prevent condensation of moisture on the walls of the 
pressure hull. The pressure hull will be tested by ambient 
pressure in the compression chamber of the Krylov Ship- 
building Research Institute in St. Petersburg. _ 

Kharax says the building costs of the first sub will be about 
6 million rubles ($48,000); all the othersin the same class will 
cost about 3.5 million rubles ($28,000) each. 


a7 = 


Atlantis Photo 
Close Encounters — Atlantis Ill allows - 
public to view sights at arm’s length. 


Snapper Valley and Shallow Reef, where he 
estimates he’s scattered eight tons of bread and 
grain dog food over the past year. Answering the 
dinner call is a cast of thousands that includes 
mammoth groupers, pompanos and a 100-pound 
culebera snapper named Amos. ~ 


Like the rest of the Atlantis pilots and crew, 
Hall, 36, a Pittsburgh native, preaches the gospel 
of ecology. ‘‘We show people how a single anchor 
drop can kill coral that took years to grow. Man 
literally has the power of life or death on these 
places.’ 

For more information and a free brochure 
highlighting the various Atlantis operations, con- 
tact Atlantis Submarine, International Sales and 
Marketing, 31882 Camino Capistrano, Suite 242, 
San Juan Capistrano, CA 92675. (714) 493-7988. 


DEEP PRESSURE TEST FACILITIES 


The Krylov Shipbuilding Research Institute, St. Petersburg, 
has some impressive facilities to help in the development of 
deepsea vehicles. Key among these are high-pressure 
hydraulic pressure tanks to aid in the design and ensure 
watertight integrity at deep depths. 

The tanks have been used in generating the Rules of the 
Russian Register of shipping on deepsea vehicle hull design 
and strength calculations. These have been responsible for 
a number of innovative approaches to strength standards 
that have provided data for formulating certain require- 
ments of highly-tensile steel, titanium alloys and their 
welds for deepsea submersibles. 

The Rift manned submersibles that were built for the Insti- 
tute of Oceanology in Moscow were originally designed for 
diving to 3,300 meters. However, after tests in the Krylov 
tanks, one was certified to 4,000 meters and the other was 
approved for 4,200 meters. 
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Part I: An Introduction to Tourist 
Submarines 


Chapter 1: Industry Growth 

Chapter 2: Tourist Submarines Defined 
Chapter 3: Purpose of Tourist Submarines 
Chapter 4: A Brief History of the Industry 


Part Il: Design & Construction 


Chapter 5: Pressure Hulls & Exostructures 
Chapter 6: Internal Arrangement 

Chapter 7: Ballast & Trim Systems 
Chapter 8: Electrical Power & Distribution 
Chapter 9: Propulsion & Maneuvering 
Chapter 10: Life Support 

Chapter 11: Navigation & Communications 
Chapter 12: Classification Requirements 
Chapter 13: Future Trends 


Part Ill: Operations 


Chapter 14: Daily Procedures 
Chapter 15: Personnel 
Chapter 16: Maintenance 
Chapter 17: Emergency Plans & Procedures 
Chapter 18: Support Equipment 
Chapter 19: Regulation 


Part lV: Business Development 


Chapter 20: Site Selection 

Chapter 21: Business Planning 

Chapter 22: Administration 

Chapter 23: Capital Acquisition & Finance 

Chapter 24: Marketing 

Chapter 25: Risks & Potential Problems 

Appendices 
Tourist Submarine Manufacturers 
Tourist Submarine Operators 
Selected Logs & Checklists 


Software Offered for Diving Physics 


If you need to perform salvage, air 
supply, depth or other diving related 
calculations, but don’t have the time 
often needed to complete complex 
calculations... 

If you are just curious about depth 
and pressures... 

For serious or recreational inter- 
est, the Diver’s Physics disk is the 
answer! Available for the IBM and 
compatible PCs, the Diver’s Physics 
Disk has functions for virtually ev- 
ery type of calculation. 

Addressed are: pressure at depth, 
air supply for free flow masks, pump 
volume, cubic footage for lift bags, 
conversions, lift required for many 
compounds in water, oil or other lig- 


uids, buoyancy, corrections for depth, 
temperature, salt and fresh water, 
water jet pressures, and more. 

The Diver’s Physics disk can be 
used by sport or commercial divers. 
Requiring only 256K of memory, the 
Diver’s Physics disk supports color 
or monochrome monitors, includes a 
manual (on disk and printed) and is 
available in 3.5" or 5.25" diskettes. 

For more information, or to order, 
contact: P.S.L., 6841 W. 79th St., 
Burbank, IL 60459. Phone or FAX 
(708) 430-5070. The cost is $39.95 
plus $3 shipping. A demo version is 
available for $2, or can be down- 
loaded from the Scuba Forum on 
CompuServe. 
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DS OCEANS LTD. TO ISSUE 5TH EDITION 
OF UNDERSEAS VEHICLES DIRECTORY 
(North Beach, MD) In late 1993, DS Oceans 
Limited plans to issue to the 5th edition of the 
Undersea Vehicles Directory previously published 
by the late R. Frank Busby. President Michael 
Serafin will update the directory in association with 
Patricia Peyton of Seattle, WA. The Directory is the 
world’s most comprehensive reference to 
contemporary undersea vehicles, containing 
detailed specifications and photographs on manned 
and remotely operated vehicles for commercial, 
military, research and recreational use. 

The publishers are calling on vehicle 
manufacturers and operators for updates and 
additions. Firms and institutions that desire a listing 
in the directory are being asked to submit vehicle 
specifications and photographs to DS Oceans Ltd., 
P. 0. Box 1199, North Beach. MD 20714 USA. 


French TV Firm Orders Pair 
Of Deep Rover Submersibles 
Ree ae lives! A spokesman for D 
neering Inc. of San Leandro, California, repor 
has won a contract to build a pair of ene on bee 
Rover-style submersibles—called the DR1002 for now— 
for Ellipse Programme S.A., a French television company 
The subs, rated to 1,000-meter depths, are based on 
DOE’s one-person Deep Rover submersible design with the 
360° acrylic sphere. The latter was built in 1984. DR1002’s 
Structure is similar and provides maximum visibility for 
both occupants. Designed again for ease of operation by 
novice or experienced sub pilot alike, the vehicles will fea- 
ture “intuitive pilot controls” that integrate thruster and 
manipulator operations into a single joystick. 

Deep Rover/DR1002 designer Graham Hawkes said the 
new submersibles are scheduled for completion in early 
1994 and will be featured in an underwater television series. 
The new subs will were designed by the same team that built 
Deep Rover: Hawkes, Dirk Rosen, David Jeffrey, and 
DOE president Phil Ballou. 


eep Ocean Engi- 


REMEMBER SUPRA, the 


huge (121 ft. long, 40 ft. wide, 29 
ft. tall) underwater stable work 
platform remotely controlled 
from the surface for underwater 
pipeline repair? It is now being 
offered as the Underwater Lei- 


- sure Complex which will carry 


up to sixty “adventurers” to 
explore the underwater world. 
Passenger viewing galleries, 
cocktail bar, pilot control station 


‘and a diver lockout compart- 


ment will be fitted into the two 
upper cylindrical compart- 
ments. The lower two cylindri- 
cal compartments will house the 
main batteries, machinery and 
auxiliary equipment. All com- 
partments are connected by 
open-access manways. It is 
rated for 1,000 ft. water depth. 
Sixty 15-inch viewports are 
optional. There are two pilot 


SIGUA WATER U.S. % 


Wanted 


Cwou. 1992) 


TEKNA/FARALLON DIVER 
PROPULSION VEHICLES, two 
man subs, any condition, bro- 

tage service available. 
(305)563-4155. 


Sea trials under way for UUV 


LMSC and the Defense Ad- 


Ma 


vanced Research Projects Agency 
(DARPA) have begun sea trials of 
an unmanned underwater vehicle 
that will demonstrate the ability of 
a UUV to guide submarines or 
surface ships through a mine field 
or autonomously survey an area 
for mines. 

The Mine Search System (MSS) 
is a 40-foot-long, torpedo-shaped 
submersible that employs for- 
ward- and side-looking sonars 
and onboard data processing to lo- 
cate and identify potential mines. 

Sea trials will be conducted in 
the waters around San Diego 
through early 1993. The one-year 
test program will culminate with 
demonstrations of mine avoidance 
techniques using both fiberoptic 
and acoustic communications, and 
a simulated mine survey mission. 


DARPA awarded LMSC the $22 
million MSS development contract 
in January 1990. The MSS program 
objectives include: 


e Evaluation of mine and obsta- - 


cle-avoidance effectiveness using 
an ahead-looking sonar. 

Evaluation of side-looking so- 
nars for mine classification. 

e Development of maneuvering 
tactics for mine-field passage. 

e Demonstration of autono- 
mous operation of the UUV and 
sensors. 

At-sea testing will be conducted 
from the M/V Transquest, owned by 
LMSC and operated by Lockheed 
Engineering and Sciences Com- 
pany, which is under contract to 
LMSC. Testing operations will be 
conducted at several West Coast 
locations, primarily around San 
Diego. 


viewports and two moonpool 
viewports. The ULC will also 
have underwater lights and 
video cameras. 

SUPRA was built in 1984 by Fer- 
rostall AG, Essen, Germany, ata 
cost of $20 million. It is now 
being offered for sail or lease- 
purchase arrangement by Silver- 
crest Offshore Ltd, England. Sil- 
vercrest also offers an operation 
and management plan for the 
investor who does not wish to be 
involved directly with operating 
the complex. 

Silvercrest has recently pur- 
chased Taurus, the 7-man sub 
that was built in Canada by Hyco 
during the late “70s. The 34 ft. 
long Taurus is also rated for 1,000 
ft. 


German CCD to 
be accepted 


The experimental Closed-Cycle Die- 
sel (CCD) engine due for installa- 
tion in the Bundesmarine’s diesel- 
electric trials submarine U-1 (EX- 
Ul) is due to undergo factory 
acceptance tests at the end of 1992 
and to start sea trials in 1993. The 
CCD will be installed in the U-1 by 
Thyssen Nordseewerke and _ is 
based on a unique carbon dioxide 
remover and water-management 
system developed in the UK at 


Carlton Deep Sea Systems (see DR 
9/1991 pp.941-947) which, 
Thyssen claims, provides a 500 per 
cent increase in a submarine’s sub- 
merged endurance. 

In the absorber, CO: removal 
takes place at a constant low pres- 
sure. A rotating drum provides 
thorough mixing of the exhaust gas 
with seawater, in which the CO: is 
dissolved. Nitrogen remains in the 
eyele due to the balance between the 
partial pressure between exhaust 
gases and the seawater. Unburned 
oxygen and argon are dissolved 
without forming gas bubbles. The 
water management system uses the 
energy of incoming seawater and 
decouples the pressure levels inside 
and outside the circuit to remoye 
CO:-laden water from the system 
without using a pump. Oxygen for 
the CCD is stored crvogenically. 

A typical CCD section in a pres- 
sure hull with a diameter of 6.2m 


iaries, cabling 
pensating, tan 
gen and argon. 


Sheik going after 
miilions in silver 
still in shipwreck 
ASSOCIATED PRESS j 


MUSCAT, Oman — Start 
with $300 million in silver in- 
gots and coins minted for an 
Arabian king during World 
War II. 

Put them on an Aimerican 
military ship with a mission 
so secret that the crew is not 
told about the stash in its 
cargo holds. Add an attack 
by three German torpedoes 
while the ship was in 1'/- 
mile-deep waters and toss in 
some sharks. 

It isn’t the plot for the next 
“Indiana Jones” film adven- 
ture but the story of a real- 
life attempt to pull a sunken 
fortune out of a deep sea. 

Omani and French teams 
are to begin work in Novem- 
ber on salvaging the treasure 
from the wreck of the John 
Barry, sunk Aug. 28, 1944. 
The ship was cut in half by a 
German U-boat attack, but 
the cargo is believed intact. 

“A special strong room 
was built into the bottom of 
the ship’s No. 2 hold ... to 
Safeguard the precious car- 
go,’ said Jamal Abu 
Dawood, the owner of a Sau- 
di diving company that has 
worked near the wreckage, 
120 miles north of Yemen’s 
Socotra island. 

Raising it has become the 
obsession of Sheik Ahmed 
Farid al-Aulagqi, chairman of 
the Desert Line Co. in the 
Omani capital, Muscat, and 
a direct descendant of the 
royal family that once ruled 
the Hadramaut region in Ye- 
men. 

The sheik’s Ocean Group, 
a consortium of Omani busi- 
nessmen, is believed to have 
spent $7 million so far . 

The ship’s holds are be- 
lieved to contain 60 million 
troy ounces of silver, the 
equivalent of roughly one- 
third of the 200 million 
ounces sold annually on the 
international bullion market. 
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Atlantis Submarines International, Inc 


Mrs. Lrene Faget 55 West 8th Avenge 
One Half Fathom d Vancouver, British Columbia 
c/o 4004 Bay To Bay Blvd. Canada VSY 1Nqy 
Terai poe eee Tel. (604) 875-1367 


Fan: (004) 875-08 33 


up here with the design of a 
the new boat I will try and 
¢ OHF. 


Dear Irene, 


for the delay in writing you, 
Bel pneraliGA Atlantis submersib 


answer some of the questions brought u 


ied 
have all been preoccup! 

te. Before I get into talking about cy 
pI the February and March issues O} 


i i ing) - This is the 
is called here in Engineering) 
is 1 (or TS-1 as she Is € Leet 
sol aia Cena tals operations in the Cayman Se ed Darna 
985. Du Ranenpeaune time in Caymans she sie Ae 16, b 
a. 
tear dabaesible concept was a workable and successtul ide 


i h 

ith TS-11, in December 1991, as t 
28 seats) to keep up with ae pean re 
ions in the Cayman, the lo- n 
Look pain) refit period, under the direction of Marvin Poole. 


e TS-1 no longer had the 


She was replaced in the Caym ¢ Cayman Islands.. After 


passenger carrying capacity (at 
TS-11, with 46 passenger seats, 


the water and went into an extensive . 
ly of this year and will 


May to Ju 
i ¢ Bahamas somewhere around : Dee 
fe eteee Doe eaten rolling. We anticipate that TS-1 poe Sa ae His a 
with a lar £ sub in the Bahamas, when the demand for seats is beyond ce aM ee eee pe ah 
TS-1 is limited by today's passenger carrying capacity we expect that she 
location or another for many years to come. 

i i i ahamas 
We have been working on business license and operating permit arrangements Me pe 
Government for the past three or four years, and we have recently si gned an agre' Se eae 
Bahamian group to start an Atlantis Submarine operation, which will be ope Be Workiie 
Nassau area in April of 1993. At present Stuart Mailer (ex RSL pilot) is in the an iS yore 
on arrangements for dock space, workshops, general offices and ticketing offices, iG s/scons 
we have an official office address in the Bahamas I will let you know, so your readers 
covers to the new TS-1 operation. 


The Atlantis 12 (TS-12) hull, ballast tanks, and external frame assemblies have all been fabricated, 


i i king very 
hydrostatically tested, and painted, and are ready for assembly. We have been wor! 
etotely with a Matican raat towards a startup of operations in the Cancun area, and at the last 
check, we are in the final stages of completing all of the required applications for operating permits 
and business licenses. We expect to be starting the assembly phase of the TS-12 within the first 


half of 1993. As soon as I know the estimated launch date for the TS-12 I will let you know so 
your readers can send me covers for the launch and sea mals. 


Perhaps our most exciting news at the moment is our present involvement in the design of yet 
another new Atlantis. The new boat will be a 64 passenger sub. To accomplish the larger 
passenger count we have made the hull larger in diameter and longer. The viewport windows will 
be larger than the present design, and the interior layout will be designed to afford maximum 


comfort for the passengers. 


This new sub will be going to Hawaii, (either Maui or Honolulu - actual site not decided yet), 
which means that this sub will be built and assembled in Everett, Washington, and I will let you 
know when we have re-established an address there so your readers can send covers in for the 
launch and sea tals of the 64 passenger sub. There is no panic on this yet as we do not expect the 
hull to be completed until September of this year, and I hope to be in touch with you or Charles 
long before that ! 


The new 64 passenger Adantis will be named Atlantis 14. She will be about 96 feet long overall, 
and will weight approximately 160 tons. Al in all, a very large submersible. (Auguste Piccard was 
93.7 feet long) 


I know I know - what happened to Atlantis 13 22? 


Although it may sound like we are a superstitious bunch here, in fact we “really” are not. Doug 
Fry, (operations Manager in Hawaii), made a 1/25th scale model of the Atlantis 5 when he was 
stationed over in Guam. We now have this model back here in Vancouver, and have named it the 
Atlantis 13, and obviously the next available number is "14"........... ! 


Just to set the record straight Adantis 8 has not been built yet. This submersible has been reserved 
for one of our existing Franchised operators, and will be built when they are Teady for it. 


T noticed in the Apmil issue of OHF, some discussion as to why there are no training programs for 
submersible pilot's such as that offered by Santa Barbara City College. Well one answer to this 
question is, there are training programs, however, they are generally given by the submersible 
operator, rather than by an accredited commercial or community college. The reason for this are 


numerous. 


Adantis Submarines International, Inc. has developed quite an extensive taining program over the 
past nine years. This program incorporates approximately 22 (in-house generated) manuals, and 
many thousands of engineering drawings. These manuals allow the training process to be broken 
down into various modules, each of which is a stand alone training exercise; which includes — 
theoretical knowledge and practical (hands-on) experience. A candidate may not proceed to the 
next module until the previous module has been mastered. (i.¢.: competency based training). 


Incidentally these manuals and drawings all require constant updating because of changes in 
Operating conditions and procedures, changes to regulatory requirements, and submersible 
equipment changes or additions. 


Prospective submersible pilot candidates must complete each of the modules to the satisfaction of 
the local training supervisor and operations manager. When a candidate reaches a certain point in 
the training process (i.e. has completed and passed the minimum requirements or modules), this 
person can then start to accumulate hands on experience in actually operating the submersible 
during training dives. : 

When a sufficient number of submersible hours have been logged, the candidate can study for and 
write the USCG 100 Ton masters license examination. 


Finally when the candidate has passed all of the Auantis modules, and the USCG examinations, 
and has accumulated the minimum number of dives logged, this person can become eligible for the 
position of submersible pilot. From this point the person can move up the ladder to senior pilot, 
Training supervisor, or Maintenance Supervisor, and then onto Operations manager. 


This whole process is designed to allow the submersible pilot to not only learn how to pilot a 
submersible but is also designed to aquaint the person with the Atlantis method of doing 
things,(i.e. submersible specific safety issues and procedures, plus the corporate attitude (mission 
statement) of how the customer shall be treated from the moment they arrive at the ticket office to 
the moment they leave the gift shop with their complimentary dive certificate, and beyond) which 
is probably the key reason why each submersible designer or operator has developed their own in 
house training program. 


There is also the confidentiality issue, with regards to documentation produced by submersible 
builders and operators. Atlantis has expended a considerable amount of time and dollars towards 
the development of the training programs we use, and there is naturally going to be some 
reluctance to tum this information (a lot of it specific to the Atlantis Corporation, and the Atlantis 
class of manned submersibles) over to a third party, so they can make a profit from it. After all, 
part of the reason that Atlantis has achieved it's present position within the industry is because we 
have treated the operation of a tourist submersible as a complete system in and of itself (i.e.: we 
don't just build and sell submarines to people who want to startup a submarine company). We 
design the submarines, we build the submarines and we operate the submarines. It is this complete 
systems approach which has allowed Atlantis to respond to the needs of our customers, and to 
provide the high level of safety and professionalism that exists at all Atlantis locations today. 


March 8, 1993 
Dear Irene, 


Things certainly appear to be lively in the marine leisure business. After a short dry spell last 
fall, I'm pleased to report that we’ve had more consulting work recently than at any time in the 
last four years. : 


Some recent news; 

+ The 45-passenger Russian “built tourist submarine, Neptune, is operating off the 

Caribbean Island of Antigua. The submarine, staffed by a Russian crew and with a full 
support ship, is making 3 dives per day at a ticket price of $60. 


+ Comex has announced the avalability of a 6 passenger plus pilot acrylic submarine 
designated the Raymanta. Depth capability is 200 feet and the cost is approximately 


$1 million. 


ruction on a 66 passenger tourist submarine destined for 


2 is has begun const ; 
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wo tourist submarines for sale. The first of these, Discovery, 
1601 and is the deepest diving multi-passenger tourist 
dof three interconnected spheres, Discoverywill take 
rfect comfort and safety. Sales price is $1.4 million. 


In addition, we currently have t 
is an ABS classified conversion of PC- 
suhmasine in the world today. Compose 
10 passengers to a depth of 1000 feetin pe 


uilt SPT-16. This 16-passenger, 100 meter capable 


vehicle was designed by Jacques Piccard and built by Sule at 3 osha 

Oriainally intended for the now defunct company, Deepline, the ae aueene 
fe n in storage ever since. Sulzer has reduced the price from si 

oe aa eae eaiitoe and now is willing to take approximately $700,000. Intereste 


parties can contact me at 206-293-6185. 
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President after many trials and tribulations, I am happy to 
SDL-1 diving program is back on tra 
dives in the near future. 

In addition to the SDL-1,we the Canadian Navy. 
Pisces IV from the Department of Fisheries. 
my custody and is based out of Halifax. 
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My name is Lieutenant (N) Sterling Townsend Cripps. 
1 Officer and Pilot Officer for the 


s IV. As you are aware SDL-1 has had an extended 
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HAIDOS/COLLEGE OF 
OCEANEERING 


"Alek Haidos, an experienced and 
successful administrator with the Los 
Angeles Unified School District, has 
been hired as the new director of edu- 
cation for the College of Oceaneering," 
announced Jim Joiner, president of the 
college. "With a Masters Degree in edu- 
cation and a General Administrative 
Credential from the State of California. 
Mr. Haidos will bring to our campus a 
new dimension in leadership." 

The College of Oceaneering, in the 
Los Angeles Harbor in Wilmington, is 
recognized worldwide as one of the pre- 
mier underwater diver education col- 
leges. Specializing in training graduates 
to work underwater in welding and burn- 
ing, underwater inspection and as diver 
medics, the college also offers an A.S. 
degree in marine technology. 

Haidos formerly served as principal of 
San Pedro Community Adult School for 
seven years, where he became well 
known in the community. He is a 36 year 
veteran of the Los Angeles Unified 
Schoo! District. 

One of only four schools in the world 
offering courses in many types of under- 
water inspection, College of Ocean- 
eering training meets both American 
Society of Nondestructive Testing (AS- 


NT) and the CSWIP (British) require- 


ments for underwater inspection and 
nondestructive testing certification. 
For more information on the College of 
Oceaneering call (310) 884-2501. == 
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Sub Sea System 


s: semisubs | 


to Make You Money 


The cost effective and profitable 
nature of semi-submersibles has made 
the principal U.S. manufacturer of 
these vessels successful indeed. Sub 
Sea Systems has delivered five of its 
state-of-the-art semi-subs. The 34 
passenger vessels have been deliv- 
ered to Maui, Kona, Indonesia, 
Cozumel and Waikiki respectively. A 
sixth vessel is under construction for 
a location in Hawaii and a seventh 
vehicle, a smaller 26 passenger vessel 


with removable ballast and center aisle | 
seating, will be dispatched to Cabo | 


San Lucas prior to the year's end. In 
addition, negotiations are continuing 
for deliveries to two sites on the Cali- 
fornia coast, three Caribbean loca- 
tions and one South Pacific locale. 
The young company's success can 
be attributed to both the quality of the 
product and its acceptance in the mar- 
ket place. Many entrepreneurs that 
were intrigued by tourist subs but 
concemed about high start-up costs 
and potentially marginal returns have 
elected to purchase and operate semi- 
subs instead. The all aluminum Nau- 


tilus class semi-submersible seats 34 ° 


air-conditioned com- 
G certified. Virtually 
ption is included in 


the $580,000 price. With equivalently 
sized tourist submarines costing 1n 
excess of $3.5 million, the reason for 
the popularity of the vehicle is obv1- 
ous, particularly when the high oper- 
ating costs of tourist subs are com- 
pared to the efficiency of operating 4 
semi-sub. The bottom line - a sub- 
stantially greater return on invest- 
ment coupled witha materially lower 
initial capital cost. 

Sub Sea is also offering a new 
design for a 26 passenger vessel, the 
base price of which is only $280,000. 
Without ballast, the vehicle weighs 
just 10 tons, and so it can be easily 
transported to remote locations. A ten 
passenger craft is also on the drawing 
board. 

Without question, the operation of 
a contemporary semi-submersible 
provides the most significant money 
making opportunity in the undersea 
leisure arena. 


passengers in 
fort and is USC 
every applicable o 


Sub Oy Builds Medium Subs 

Finland based Submarine Oy has 
two new 24 passenger submarines 
under construction. The 35 tonelectro- 
hydraulic vehicles are destined for 
undisclosed locations in the Mediter- 
ranean and the Pacific and are ca- 
pable of diving to 100 meters. The 
company has designed the 48 passen- 
ger SM-/00 now operating in Elat, 
Israel, as well as a commercial 2- 
passenger submersible. 


W-Sub Brings Total to Thirteen 


The principals of W-Sub Welding 
and Submersibles now have more 
experience with the construction of 
contemporary tourist submarines than 
any other group. Surpassing Atlantis, 
which has built 10 tourist subma- 
rines, the W-Sub group has delivered 
their eleventh 48 passenger subma- 
rine, and the 12th and 13th hulls will 
be completed this year. 


The owners of W-Sub were with 
Wartsila Marine in 1987 when it built 
and delivered its first tourist subma- 
rine, the Mareia I, which operates in 
Saipan. Three other vessels followed 
for Finland, Korea and Japan, but in 
1988 Wartsila elected to no longer 
continue with submersible construc- 
tion. W-Sub was formed to finished 


Mergo 10 in Florida 

The well travelled 10 Passen 
submarine built by Malmari 
Winberg in Finland is now in the 
Florida Keys. The intents to operate 
the vehicle 3 miles offshore in Inter- 
national waters SO as to avoid the U S. 

ned/built limitation stipulated in 
a ‘ar, M& W's finan- 


the Jones Act. Sof 
cial problems have kept the boat from 


operating at its new location. 


Ry 


Midship Marine Enters 
Semisub Market 
Louisiana based Midship Marine 
is offering a 49 passenger USCG cer- 
tified semi-submersible. The base 
price for this vehicle is $375.000. Air 
conditioning, electronics, a generator 
and diesel power are all options. The 
prototype vehicle graced the cover of 
a recent edition of Boats & Harbors. 


Underwater Leisure Complex 

A West German built commercial 
subsea platform has formed the basis 
fora sixty passenger mobile undersea 
leisure complex. The 118' vehicle is 
39' wide and is capable of operating 
to a depth of 1000’. Passengers view 
the sea floor through large viewports 
adjacent to their luxury seats in one of 
two viewing galleries. A cocktail 
lounge provides food and refresh- 
ment, and there is a fully functional 
bathroom! 

A diver lockout compartment al- 
lows certified SCUBA divers to enter 
and exit the vessel while it is sub- 
merged, and subsea cameras record 
the activities of fish and scuba divers 
which are displayed on large internal 
monitors. The complex is equipped 
with undersea lights for night dives as 
well. 

The air conditioned electro-hydrau- 
lic vessel is capable of diving for up to 
12 hours, and has 96 hours of onboard 
life support. The complex, capable of 
aforward speed of 2.5 knots, has been 
certified by Germanischer Lloyd. 

The Underwater Leisure Complex 
is now available for sale 


/ Comex Introduces Acrylic Sub 


Building a transparent tourist sub- 
marine has been the dream of many 
would-be submarine manufacturers, 
but it took the vision and the experi- 
ence of the French firm Comex to turn 
this particular dream into reality. On 
March 20th of this year, Prince Albert 
dedicated the hull of the Comex 
Seabus in Monte Carlo, Monaco, On 
hand as well were Prince Rainier and 
Princess Caroline. The following day 
the royal family “took the plunge" 
during an inaugural dive to 140 feetin 
the clear waters of the Mediterranean. 

The dive marks a turning point for 
the tourist submarine industry. No 


longer will a standard steel pressure | 


hull form the cornerstone for a "state 
of the art" vehicle. Clearly, the tech- 
nological lead in this field now be- 
longs to Comex. 

The Seabus is capable of carrying 
45 passengers and two crew to depths 
of up to 80 meters (260'). Some 19 
meters (63) long, the Seabus is certi- 


fied by both Bureau Veritas and the | 


The Comex Seabus 


| The new Seabus is the most advanced tourist sub currently available 


| American Bureau of Shipping. Ca- 
pable of 12 separate one hour dives 
per day, the vessel has recently com- 
pleted its 1000th dive. 

Bernard Debano, of Comex Ma- 
rine Parks, indicates that he is very 


pleased with the technical perfor- 
mance of the Seabus. Construction of 
a second vessel is underway, and 
Comex is aggressively seeking to es- 
tablish locations for a series of these 
submersibles. 
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U.S., Russian subs ram in Arctic Ocean 


Houston 


By MICHAEL R. GORDON 
New York Times 


WASHINGTON — In the latest 
round of a cat and mouse game that 
has outlived the Cold War, a US. 
attack submarine collided Saturday 
with a Russian missile-carrying sub 
in the Arctic Ocean, the Pentagon 
said Monday. 

The collision occurred as the USS 
Grayling was shadowing a Russian 
Delta-class sub, which is normally 
equipped with 16 ocean-spanning nu- 
clear-tipped missiles. 

As Russian military spending has 
declined, Moscow has cut back on 
the number of submarines that are 
on ocean patrol. And only a relative 
handful of Russian missile-carrying 
subs are at sea at a time. ; 

But even with the improvement in 
relations between Washington and 
Moscow. the U.S. Navy monitors the 

subs while they are at sea to gather 
intelligence and to keep track of the 
Russian vessels. 

According to the Pentagon, the 
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New York Times 


incident took place while both ves- 
sels were submerged 105 nautical 
miles north of the Kola Peninsula. 

Perltagon officials said that the 
Russian sub involved in the collision 
was believed to be a Delta IV. which 
would make it one of the most 
modern in Moscow's fleet. 


According to an authoritative ref- 
erence guide, Combat Fleets of the 
World, the Delta IV is normally 
equipped with 16 SS-N-23 long-range 
missiles. The SS-N-23 can carry up to 
10 warheads. 

Under the terms of the strategic 
arms reduction treaty, which has 
been completed but is yet to go into 
effect, it is to carry no more than 
four warheads. 

After the collision, the U.S. sub 
stayed in the area to see if the 
Russian sub was seriously damaged. 
a Pentagon official said. But neither 
sub sustained major damage. 


Pentagon officials say they believe: 


that the sub was armed and 
routine missile patrol. 

The Russian account of the episode 
varies somewhat from the Pentagon 
account. 

Alexander Mineyev, a spokesman 
in Moscow for the Russian navy, was 
quoted by The Associated Press as 
saying that the Russian sub involved 
in the collision was a less-modern 
Delta II] submarine. 


on a 


The Russian spokesman said that 
the sub was conducting training ex- 
ercises when the collision occurred. 


- The spokesman said that the sub had 


Sustained a “small dent” and that its 
outer hull and nuclear reactor were 
intact. 


According to Moscow. the sub re- 
turned to its base at Severodvinsk. 
the home of the Russian Northern 
Fleet. Russian officials declined to 
say whether the sub was armed with 
nuclear-tipped ballistic missiles. 


The Grayling, a nuclear-powered 
attack sub that normally pacries a 
crew of about 140 men, also sus- 
tained minor damage and is return- 
ing to its home port of Charleston, 
S.C., Pentagon officials said. None of 
its crew members was injured. 


An American and a Russian sub 
collided 14 months. ago when a Rus- 
sian sub in the Barents Sea surfaced 
underneath the Baton Rouge. In that 
accident, the deck. periscope, and 
bridge of the Russian sub were dam- 
aged. 


Japanese WW Il Minisub 
Japanese Wit 


By Ellsworth Boyd 


j Terry 

eorge Carter, Gary Larkins and q 
Gh earned their own little niche in 
history when they recently discovered a 


anese midget submarine in 2,000 feet 0 


Ja 
i ff the entrance to Pearl Harbor, Oahu, 


water 0 
Hawaii. ‘ 
Diving in cramped quarters aboard the Univer- 
sity of Hawaii Underseas Research Lab’s sub- 
mersible, Pices V, the trio was about to call it 
quits after almost six hours on the bottom 
searching for historic World War II aircraft. 

“That’s when it appeared from out of 
nowhere,” says Carter, “‘a big, dark shadow that 
turned out to be the stern section of a two-man 
Japanese midget sub that was sunk shortly 
before the attack on Pearl Harbor, Dec. 7, 1941.” 

Carter, a history buff, knew what it was 
immediately. He also knew that the U.S. Navy 
and the National Geographic Society had been 
searching for it throughout the years in a one-to- 
five-mile radius considered the entrance to Pearl 
Harbor. 

“It was total serendipity, plus luck,” Carter 
beams as he recalls the historic discovery. ‘We 
weren’t even looking for it. Our goal was to find 
the remains of two PD-1 pre-World War II 
seaplanes — 1920s vintage to be exact — that the 
Navy dumped out there in the 1930s. We accom- 
plished our mission, locating and charting the 
PD-1s, plus an assorment of unidentifiable air- 
craft parts strewn all over the bottom.” 

Carter, a 19-year veteran in the Baltimore 
County, Md., Police Department, is assigned to 
the marine division where he specializes in 
underwater recovery, search and rescue. But his 
historic submarine discovery wasn’t duty-ori- 
ented. 4 

Using vacation and accumulated comp time, he 
jets off to exotic places to team with Gary 
Larkins, director of Recoveries for the Institute 
of Aeronautical Archaeological Research. The 
institute is a non-profit organization specializing 
in locating, recovering and restoring World War 
II and other historically significant aircraft. 

Carter met Larkins five years ago when the 
latter came to Maryland in search of a B4 
bomber that was rumored to be sunk in the 
Chesapeake Bay. Later, Carter became the 


institute’s head of diving operations and has 
since traveled to New Guinea, the Philippines, 
the Yukon, Hawaii and the Solomon Islands on 
searches, some underwater, others on land. 

The institute leased the Pices V submersible 
whose operator, Terry Kirby, became part of the 
historic discovery team. Kirby and a University 
of Hawaii Underseas Research Lab crew begin 
their submersible checkups at 6 a.m. in prepara- 
tion for a dive that starts at noon. The submersi- 
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On Pearl Harbor’s Bottom 


i i j the dive from 

: ship, Kila, monitors th \ 

De tite Paani sure everyting ary 
below and on the surface wt harbo 

monitored. 

Haas set cramped aan aboard the 

j v, ” Carter explains, 0U ne 

by because there’s a lot to see. In ara i 

Jocating the PD-1s, we spotted a landing : 

i variety of military hardware, 


charges, to € 
“Terry is a S 
of it makeing sure there was no con 


i i 1 good 
might set something off. He was real : 
squeezing another 30 minutes out of the dive — 


constantly monitoring the batteries — So we 


could videotape our find.” ‘ 
The tape clearly shows the stern section of the 


sub that broke in two after the destroyer sank it. 
Ribs and the electric motors that drove the sub 
can be seen through the open end of the stern 
where it broke away from the rest of the vessel. 
On the opposite end the video shows two propel- 
lors with cable wrapped around them. There 
wasn’t enough time to try and locate the forward 
section, but Carter and Larkins believe it must 
be nearby. 

Reluctant to proclaim a find that wasn’t intact, 
the dive team took their video tape to Bob 
Chenoweth, curator of the Battleship Arizona 
Memorial at Pearl Harbor for viewing. Chenow- 
eth and others, including B.J. Dorman, director 
of the USS Bowfin Submarine Museum, con- 
firmed that the find was indeed the highly prized 
midget sub. Dorman, whose museum is next 
door to the Arizona Memorial, has many arti- 
facts from the small Japanese subs on display 
and has helped National Geographic historians 
research the midgets. 

“Although Gary and I felt pretty confident that 


this was one of the midgets, we wanted ir- 
mation by the experts,” Carter says. ime cade 
to our credibility, something we are very proud 
of. In this kind of work, searchers sometimes 
jump to conclusions, such as the many claims of 
finding Amelia Earhart’s plane, Flight 19, and so 
forth. This appears to be the Japanese. midget 
sub sunk by the destroyer USS Ward a little over 
an hour before the attack on Pear] Harbor.” 
Carter says he and Larkins plan to return 
per next yeas orang ‘further documentation 
d rn and to i 
pre See ry and find the forward half 
“It’s got to be there,” Carter says, “a : 
where the two Japanese Sorin Haun ae 
been when the. Ward attacked the sub. If their 
remains are still aboard, they would be the first 
two casualities of the attack on Pearl Harb 
another historic footnote to this infamous battle. 3 


Claim deadline near 
for Titanic relics . 
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By The Daily Telegraph 
C008 - US /0-F8. PARIS 


Salvage companies which re- 
covered relics from the sunken 
transatlantic liner the Titanic in 
1987 stand to make a multi-million 
dollar windfall from the haul. 

The deadline for relatives of 
the 1,500 dead to claim the 1,800 
items falls next Monday, and they 
may have to pay up to $25,000 per 
item in recovery fees. 

Unclaimed items will go back 
to Taurus International, the com- 
pany behind the recovery, and its 
U.S. partner, which plan to exhibit 
them around the world before set- 
ting up a permanent museum in 
New York. 

There has been criticism the 
French government’s efforts to find 
relatives were discreet to the point 
it did not want to find them. 

‘Taurus International or- 
ganized the recovery with French 
government mini-submarines. 

Most of the items, including 
purses and wallets, jewellery and 
other ornaments, were from the 
third class section of the “un- 
sinkable” White Star Liner which 
hit an iceberg on its maiden voyage 


Brittle steel may have caused 
Titanic’s demise — BIO team 
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from Southampton to New Yo 
April 15, 1912. nea 


Though the wreck was close 


North America, the items were 


taken to Lorient, Britanny, and reg- 
istered under French law. 

Notices had to be put in the ips 
ternational press and claimani 
were given three months to come 
forward. : 4 

Apart from notices in sthé 
French press, only one was placed 
in Britain, on Dec. 15, and one in 
the U.S. Though there were only-1Q 
French passengers, notices were 
put in three French newspapers. 

Officials would not say if clai; 


mants had come forward, but* 


Charles Josselin, France’s mariné. 
minister, said they could face 
salvage charges of up to 100,000 
French francs ($25,000) per itggyy 

Taurus said its search opeg¢ 
tion cost several million dollars-and' 
it is entitled to recover costs faa! 
claimants. It was hired by< ar’ 
American company, with whom it 
has close links, to find the Titani¢” 
and bring up the objects. 9 « «5 

The liner was found more than 
13,200 feet beneath the surfate ‘of’ 
the Atlantic. 


Divers recover plates 
from Titanic wreckage 


An Associated Press Report 


NEW YORK — In the first sal- 
vage expedition to the Titanic since 
1987, divers brought up china plates 
of a pattern never known to have 
been aboard the ill-fated ship. 

The dive Tuesday by a three- 
man submersible also recovered 
five valises believed to have been 
retrieved from various safes before 
the ship sank April 15, 1912, after it 
collided with an iceberg, the presi- 
dent of the salvage company said. 

The operation is taking place 
400 miles south of Newfoundland ts 
the North Atlantic at a depth of 
about 2!4 miles, said Arnie Geller. 
president of the New York-based 
salvage firm RMS Titanic Inc. 

“The valises were placed by the 
submersible in large baskets at the 
bottom of the ocean,” Geller said. 
“These will be retrieved when they 
are full.” 

During the 1987 expedition, a 


valise containing jewelry, gold cc 
and bank notes was recover 
among other artifacts believed to 
worth more than $50 million, Ge 
said. 

“Historians in our expedit 
were quite surprised about the ; 
tern in the china plates recove 
today,” he said. “They are from 
first-class dinning room.” 

The wreck of the Titanic. wh 
sank on its maiden voyage. kill 
more than 1,500, was discovered 
1985. 

The salvage operation is exr 
ted to last several weeks, includ 
a number of dives with the mani 
submersible, Nautille. A robot s 
mersible is expected to photogr 
the inside of the ship, Geller sai 

“In addition, we are going to 
to determine whether a hole disc 
ered in the starboard side had a 
thing to do with the sinking of 
ship," Geller said. 


Mr. Blasco said the other 
theory has been that the collision 
caused plates to buckle and rivets 
to snap along the starboard side. 
But this does not explain the 
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By Malcolm Dunlop 
STAFF REPORTER 


The mystery of why the 
Titanic sank so quickly after hit- 
ting an.iceberg off Newfoundland 
81 years ago may have” ‘been 
solved. by a team from the 
Bedford Institutes oh Oceano- 

hy in Dartmouth. a 
ora The t liner’s hull plates 
were so brittle they may have 
shattered on impact with the 
berg, say Steve Blasco, a marine 
geophysicist and Duncan 
Ferguson, a mechanical engineer. 

The sinking within two-and-a- 
half hours of the collision on April 
13, 1912 has puzzled naval 


architects, engineers, historians 
and Titanic aficionados for dec- 
ades. About 1,500 passengers and 
crew perished when the sup- 
posedly unsinkable ship went to 
the bottom. : 

Mr. Blasco 


movie maker IMAX Corp.. 


movies, filmed the Titanic in 1991. . 

Working from a research ship 
using two small submarines, the 
team took samples of two-metre 
by 10-metre plates from the ship’s 
hull. ee ed a a ete 

Mr. Ferguson said steel used 
in 1912 was far more brittle than 
now. The. two-centimetré-thick 
plates — seven-eighths ofan inch 
— may have shattered “like plate 
glass” when the ship plowed into 
the iceberg at 22 knots. : 

He said although the wreck 
has been resting for eight dec- 
ades at 3,800 metres under pres- 
sure of 6,000 pounds per square 
inch — equivalent to 400 
atmospheres — that would not af- 
fect the steel’s brittleness. = 

When the Titanic was found 
in 1986, an examination disproved 
the long-held theory that a spur 
of the berg may have opened the 
hull under the waterline. And the 
1991 voyage showed that a gaping 

starboard 


hole on the forward 


side was not caused by an ex- 
plosion. 


massive flooding that occurred 
almost immediately and which 
was out of control when the 
captain inspected damage 


_ minutes after the collision. 


_ Damaged. plates and rivets 
would have caused flooding, but 
pumps and the ship’s watertight 
compartments “could probably 
have controlled that,” said Mr. 
Ferguson. - 

He said the virtually instant 
disappearance of huge hull plates 
would have allowed “immense 
quantities” of water in. 

Metallurgists and ship- 
builders at the turn of the century 
had a very crude understanding 
of the properties of steel, “and it’s 
not as if the steelmakers supplied 
shoddy. steel; that was the best 
they knew how to make back 
then. The technology of ship- 
building had outstripped the tech- 
nology of steel. Brittle steel ac- 
counts for the way the ship sank 
better than any other theory.” 


Seas of nuclear waste’ 


WOODS HOLE, MASS. 

Russian authorities have dis- 
closed the precise sites where 
four nuclear submarines laden 
with missiles and torpedoes have 
sunk as well as the locations near 
the Arctic island of Novaya 
Zemlaya where several Russian 
reactors and other radioactive 
waste were dumped over the last 
30 years. 

The disclosures are part of 
Russian-American negotiations on 
how to monitor the dumped radio- 
active material and do what is 
possible to prevent its escape. 

The negotiators on the Rus- 
sian side included leading military 
officials, submarine designers and 
nuclear engineers. The American 
delegation was led by Dr. Charles 
D. Hollister, a senior scientist of 
the Woods Hole Oceanographic 
Institution. 

Besides four submarines lost 
at sea, the Russians have said 
that several decommissioned 
naval nuclear reactors were 

dumped in shallow waters in the 
Eastern Arctic. These include four 
submarine reactor compartments, 
dumped in the Abrosimov Gulf in 
20 to 40 meters of water in 1965 
and 1966. 5 

Three reactors from the nu- 
clear-powered icebreaker Lenin 
were dropped into the Sivolky Gulf 
in 1967. 

A barge with a submarine re- 
actor was sunk in the Kara Sea in 
1972. The submarine K-27 was jet- 
tisoned after an emergency with 
two fuel-laden reactors in Step- 
ovov Gulf in 1982. In 1988, a reac- 


tor was dumped in Techeniya 
Gulf. 


The U.S. Navy has lost two 
nuclear submarines at sea, the 
Thresher and the Scorpion, and 
has dumped one reactor, that of 
the Seawolf in 1959. 

The radioactivity in 
submarine reactors, at least those 
of American design, has several 
layers of containment, including 
the reactor vessel and the fuel ele- 
ments themselves.:The Thresher 
is being covered by ocean sedi- 
ment, which may in time provide 
a further means of containment. 

Of possibly greater concern is 


26 


the radioactive 
sea, Russian 
Hollister at a 
aste containers, Nol 
dee of radioactivity, were 


dumped off Novaya Zemlya from 

90. . 
cai aidition, 165,000 cubic 
meters of liquid waste were 
dumped in the Barents Sea from 
1961 to 1990. 

Hollister reckons the amount 
of nuclear material within some of 
the Soviet sunken submarines at 
seven times that in the ill-fated 
Chernobyl reactor. — 

The Russian government has 


made a strong commitment to 
environmental monitoring and 
protection, but Hollister said the 
problem was formidable. A large 
amount of nuclear waste is being 
discharged into the Arctic Ocean 
from nuclear weapon plants along 
the Ob River. : 

_ Hollister noted that escaping 
radioactive materials tend to be 
absorbed by clay on the bottom 
but a new concern is the discovery 
of “storms” on the deep sea floor 
that could disperse the radio- 
activity. Neo tapas et 
__ In contrast to the earlier view 
that only gentle currents flow over 
the ocean floor, Russian measure- 
ments with current meters on the 
bottom in the North Atlantic have 
revealed “benthic storms” in 
which water flow reaches three or 
more knots. 

Among the possibilities, 
Hollister said, is installation of a 
circle of devices surrounding a 
sunken wreck or dump site that | 
detect escape of radioactive mate- ; 
rial and that perhaps even neu- | 
tralize it, Wer | 

In September, a delegation of ; 
American specialists led by . 
Hollister met with an array of ' 
Russian specialists to discuss the : 
dangers presented by the’ 
submarine Komsomolets. The. 
Russians reported that the pres- 
sure hull had been broken and ; 
that radioactivity was leaking : 
from the reactor but not at “radio- 
logically significant” levels.  —.— 

Damage to the bow, they said;- 
makes recovery of the torpedoes- 
impractical. They estimated that 
plutonium released through cor- | 
rosion might begin in 1995 or 1996. 


Ocean depths _ 
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By The Canadian Press 


OTTAWA 


ocean is no place for 


dark Le 
ia ads geologist Steve Blasco 


toxic waste, marine 


has concluded. ai 
. Blasco, who went to the bottom of the 


Atlantic Ocean in a submersible to study 
the Titanic’s surroundings and to see if the 
ocean bottom would support toxic waste, 
found the area eerily alive. cee 
“Our hypothesis was that the sea was | 
inert and inactive. We couldn’t be more 
wrong,” said the Geological Survey of Can- 
ada researcher. ee 
“If a cannister of toxic waste were 
dropped onto the bottom, either it would 
break open, or over the next couple: of. 
centuries it would break down. The toxins” 


would get into the food chain.” © "235 
Blasco, who is based at the Bedford 
Institute of Oceanography in Dartmouth, 
N.S., is analysing sediment samples from 
his trip to the Titanic grave site. 37, 
He was a surprise addition to a group. 
of Russian scientists. and an Imax film 
crew who made 17 dives in sumbersibles 
to the North Atlantic wreck during the 
Summer of 3991 ie je 
He was hired as chief scientist but 
told to keep out of the way of'the filming” 
But his work was so interesting, he ended 
up as ane ce the stars of Titanica, how 
playing at the Museum: of Civilization’; 
Hull, Que. "iE ga Ooh a SES: Hor if 
_ Blasco saw the Titanic as a time-ma-' 
chine, revealing how the little-studied deep” 
sea environment affected the wreck in the 
80 years since the ship hit an’ iceberg * 
southeast of Newfoundland. {) ¥ .-45-\ | 
‘He believes many countries will even! 
tually turn to the sea to solve waste-dis-. 
posal problems. The Russians have - Al-: 
ready disposed of seven nuclear reactors” 
and 17,000 nuclear material containers... > 


Canada and some 70 oth a 
have sige te Landon Daring Ca 
tion, saying they won't dump nuclear op 
toxic, wastes in the ocean. But B or 

growing pressure for disposal ase 0 tea 
pecially from developing Slintice es- 
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By STEPHEN JOHNSON 
vauston Chronicle 


A Western firm. at the request of 
the Soviets, quietly developed a se- 
cret technique for recovering a nu- 
clear submarine sunk off the coast of 
Norway. Although the salvage oper- 
ation is still being negotiated. the 
Dutch company was never told the 
vessel was leaking radiation. 

Smitt International. a worldwide 
firm based in Rotterdam. Nether- 
lands. was approached by Soviet 
authorities in 1990 to present a pro- 
posal on how it would raise the 
nuclear-powered and nuclear-armed 
Kosmosmolets, company officials 
said. adding that Russian authorities 
are still interested in the proposal 
they considered feasible. 

However, Norwegian officials 
have told The Associated Press 
they're opposed to raising the sub- 
marine and insist such an attempt 
could cause even more radiation to 
be released. They worry the subma- 
tine could break apart during 2 
salvage attempt. 


U.S.-Russian team to monitor corroding N-sub 


By PAUL RAEBURN 
Associated Press 


A Russian-American scientific 
team is mounting an emergency 
effort to monitor currents and radi- 
ation levels near a corroding Soviet 
nuclear submarine that threatens 
to release radioactive plutonium, a 
team member said Tuesday. 

Scientific instruments will be 
lowered to the sunken submarine 
and the surrounding area next 
summer to determine whether any 
leaking plutonium could contami- 
nate tel fisheries in the nearby 
Barents Sea and Norwegian Sea, 
said Charles Hollister of the Woods 
Hole Oceanographic Institution in 
Woods Hele, Mass. 

Weather and financial con- 
straints apparently prevent an Im: 
mediate expedition. Hollister said 
he is seeking money to assemble 
the monitoring equipment for use 
next summer when weather condi- 
tions are more favorable. He said 
researchers should have results of 
the Russian-American study by the 
summer of 1994. 

“1 think the risk to humans 
through the food chain is very. very 
low,” said Hollister. Nevertheless, 
he said, a study of the problem is 
important because the submarine 
sank in a turbulent area “scoured 
by deep-sea storms.” : 

He said some radioactive cesium 
is leaking from the submarine, but 
it’s less than what is pumped into 
the sea by English and French 
nuclear-fuel reprocessing plants. 

Russian engineers told ABC 
News in a report broadcast Mon- 
day that plutonium could begin 
bleeding from the submarine as 
early as 1994. The submarine sank 
in 1989 off the northern Norway 
coast after catching fire. killing 42 
crew members. 

The submarine sank about 150 
miles north of Norway and now lies 
at about 6,000 feet, according to 
Kathleen Crane, un oceanographer 
at the Lamont-Doherty Geological 
Observatory in Palisades, !\.*- 
Others have given slightly differ- 
ent estimates of its location and 
depth. 


Set 


The unprecedented salva 
tion would return to the Russhincd 
valuable prototype submarine that 
even fire and sank about 300 miles 
ile Norway S northern coast on 

Durimg the fire and sinki 
the submarine’s 69 fei “died 
and the Kosmosmolets settled on the 
‘ae ee ae feet below, accord- 

aan ici 
et eaanle Kaakebeen. an official 

Russian engineers told news or- 
ganizations earlier this week that 
deadly plutonium in nuclear torpedo 
warheads could begin leaking from 
the submarine in two or three years. 

_It has been reported that radioac- 
tive cesium 137 was now leaking 
yo the submarine’s nuclear reac- 
or. 

_Smitt officials believe the subma- 
Tine can oe raised successtully and 
returned to its Russian owners. 

“In April 1990, a scientific arm of 
the Soviet Navy contacted us and 
asked for a feasibility study on how 
to raise the Kosmosmolets in one 

iece and deliver it to them,” said 

aakebeen. “We did so and they 


Sked firm to help recover submarine 


liked the study. They then asked for a 
salvage plan that they liked also. We 
have not publicized this. 

“We presented the salvage plan i 
September 1991, and then tarmoll 
within the Soviet Union, along with 
economic problems, caused a delay 
in negotiations, although the Rus- 
sians have always remained inter- 
ested. 

“In fact, although a final agree- 
ment hasn't been reached, we and 
the (Russians) still talk about once a 
month to synchronize watches on the 
matter.” 

_Despite this close contact. the Rus- 
sians never told Smitt officials of 
any radiation danger. 

“The first we heard of it was when 
stories appeared in the news media 
about the Kosmosmolets leaking ra- 
diation from its reactor. We knew 
nothing of that,” Kaakebeen said. 

“We are salvage experts and not 
radiation experts and because of this 
new information we will have to 
reconsider the matter. After all. we 
are very concerned with the safety 
of our employees. The original pro- 
posal we made was based on there 


being no radiation leakage.” 

Kaakebeen Wednesday said he 
could not divulge the name of the 
Russian agency that is negotiating 
with his firm to raise the submarine, 
and would not detail the technology 
Smitt proposed to use. 

“This is part of our proposal. part 
of our engineering ability and we 
don't want to divulge that to our 
competition,” he said. “However, it 
was estimated at one time that the 
cost of the project would be around 
400 million American dollars and 
this cost seems a bit much for the 
Russians at this time.” 

The United States has lost two 
nuclear submarines, with the first 
being the USS Thresher off the New 
England coast April 10, 1963, during 
a test dive following an overhaul. 
Killed aboard were 129 

Lost mysteriously on May 21, 1968, 
in the middle of the North Atlantic 
was the USS Scorpion with 99 crew- 
men. No answer has ever been pro- 
vided for the Scorpion’s demise. Her 
ruptured hull was found six months 
later two miles beneath the Atlantic. 

The remains of neither submarine 


Sunken sub 


There appears to be little risk 
of a dangerous atomic leak 
from a Soviet submarine that 


have been raised 

However, the US. Navy has 
reported radiation leakage from 
clear reactors or nuclear weap 
aboard either U.S. submarine. 

The Soviets, according to the 
Angeles Times, have had a |. 
history of problems aboard tt 
nuclear submarines beginning wi: 
July 4, 1961. reactor emerge: 
aboard one that led to the radiat 
deaths of nine crew members. 

Between 1964 and 1965. the Sov 
dumped eight warship nuclear re 
tors. containing radioactive m: 
rial, in the Gulf of Abrosimov. 

After suffering damage follow 
an accident that killed five crewn 
on May 24, 1968. the experimer 
nuclear submarine K-27 was scutt 
with its nuclear fuel near Nov. 
Zemlya. 

On April 14, 1970. Soviet submar 
K-8 sank with the loss of the 
crewmen in the Bay of Biscay. 

A private group has release: 
study indicating that 50 nucl 
weapons and nine nuclear react 
litter the ocean floor. 


Crane said Russian divers who 
recently explored the wreck told 
her the nuclear reactor had been 
knocked loose und was leaning 
against one of the submarine's 
hulls. 

“There was structural damage,” 
she said. “There was almost no 
leaking at present. But everyone 
does express a concern about the 
structural integrity of the subma- 


rine and how structurally sound the 
reactor is at this moment.” 


She said she got that assessment 
from Gennia Chenayov, a col- 
league of hers and a pilot of the 
Russian Mir research submers- 
ibles. She said she spoke to him last 
summer during a scientific dive 
south of Iceland. 


Crane said the structural dam- 
age had blocked plans to salvage 
the submarine, because it could 
break apart at the surface. “That 
could be much worse than leaving 
it where it is,” she said. “Because 
then a lot of radioactivity could 
spill into the surface, where there 
are a lot of fish that feed a lot of 
people.” 

Spokesmen for Norway and the 


Russian Navy denied there is any 
immediate danger but said they 
were watching the submarine 
closely. 


“we have not registered any 
amounts of radiation that would 
cause concern,” said Helge Herne: 
undersecretary in the Norwegian 
Foreign Ministry. 


“This news is not news to us,” 
Hernes said of the ABC report. 
“Blements of the report seemed 
somewhat sensationalist.” 


In Washington, Pentagon offi- 
cials said they can not.confirm any 
radiation leak. “At this point, it’s 
not a big concern, but it's some: 
thing we have to keep an eye on. 
said spokesman Pete Williams. 


Sunken sub 
poses threat, 
Russians say 


SS 
By WILLIAM J. BROAD 
New York Times 


Russian scientists have issued 
their most dire warning yet on 
the threat posed by the nuclear 
submarine Komsomolets, which 
sank in the North Atlantic off 
Norway four years ago. 

They warned that in the next 
few years plutonium from its 
nuclear warheads could leak, 
spread more than 60 miles and 
possibly poison major fishing 
grounds. 

Western scientists discounted 
the new estimate Thursday, say- 
ing the Russians were fanning 
public apprehension in an at- 
tempt to raise money for a pro- 

cleanup of the cold-war 
relic, which lies 300 miles off the 
Norwegian coast in waters more 
than a mile deep. 

The truth is difficult to discern 
since data on the submarine are 
sketchy. 

Crippled by fire, the experi- 
mental submarine went down in 
April 1989, killing 42 men. The 
wreck has become the center ofa 
growing international contro- 
versy as rumors have circulated 


sank in April 1989 off the 
coast of Norway, but a U.S.- 
Russian team will examine the 
area next summer. 


Type: “Mike™ class nuclear 
attack submarine. 
Hull material: Titanium 
Launched: 1983 
Length: 360 ft. 
Crew: 69 
(42 died 
in accident) 


Reactors 
Two atomic power plants 
sealed in thick containers. 
Divers reportedly found them 
knocked loose, but intact. 


Submarine 
sank here 


that its two nuclear-tipped torpe- | 
does are starting to corrode. 

The seals of the weapons are | 
said to be broken. So far, how- | 
ever, no significant levels of plu- | 
tonium have been detected. 

In recent months, the Russians 
have issued increasingly sharp 
warnings of impending danger. 
Later this year, an East-West | 
expedition is scheduled to visit | 
the site to assess the situation. 

The latest threat forecast was 
delivered Wednesday to 
van den Broek. a former Dutch | 
foreign minister who is now Eu- 
ropean commissioner for exter- 
nal relations of the European 
Community, based in Brussels. 
The 12-nation European Commu- 
nity is considering whether to 
offer financial support for 
planned expeditions. 


Several new 


Interest Renewing for 
Pacific Seabed Minerals 


A ttention is again being drawn to 
the potential for seabed min- 
eral deposits in the Pacific. A federal 
government interagency project team 
in the commonwealth of the North- 
ern Mariana Islands (CNMI) discussed 
the CNMI position on marine min- 

erals availability and focused on a 

joint planning arrangement (JPA) to 

implement a program of marine min- 
erals investigations and technical 
assistance. 

In the discussions, the needs for 
sand and gravel resources from off- 
shore were assessed in comparison 
with available materials onshore, par- 
ticularly in relation to construction 
aggregates and beach maintenance. 
Beaches have experienced consider- 
able erosion in several areas of CNMI, 
in one case receding 10-12 feet as a 
result of Typhoon Omar in 1992, and 
as much 200 feet overall in less than 
10 years. 

It was recommended that an inven- 
tory of marine mineral resources in 
the commonwealth should be pursued 
in an orderly program to include 
initial GLORIA surveys in coopera- 
tion with the U.S. Geological Survey 
(USGS). Experience indicated that 
economic benefits from cobalt-rich 
crusts and metalliferous sulfides would 
possibly accrue early in the 21st cen- 
tury and well-designed scientific cru- 
ises and data analyses could be inte- 
grated froma variety of Pacific Basin 
sources such as USGS, University of 
Hawaii, Japan, or Korea. 

In another area of the Pacific, sig- 
nificant discoveries were reported from 
mapping of the seabeds in an area 
600 miles northwest of Easter Island 
on the East Pacific Rise. Claiming 
the greatest concentration of active 
volcanoes onearth, scientists on board 
the Scripps’ R/V Melville described 
the location of more than 1,100 sea- 
mounts and active volcanoes in an 
area of about 130,000 square kilome- 

ters. Potential new deposits of metal- 
liferous sulfides resulting from the 
intensive volcanic activity were likely 
to be located in the future according 
to reports. 

Similar mineralization has been 
described in detail in numerous reports 


BBG 


over the past decade, on the Gorda 
Ridge, the Juan de Fuca Ridge, the 
Endeavour Ridge and back arc bas- 
ins inthe CMMI, the East China Sea, 
and the Solomon Sea. To date, how- 
ever, except for indications of deep 
seated mineralization in some Ocean 
Drilling Program (ODP) cores, no 
core samples have been taken from 
any of these massive sulfide deposits 
to verify the mineralization within 
the structures, and all samples have 
been acquired by removal of surficial 
material by drag dredge, manipula- 
tion of articulated arms from manned 
submersibles, or by the somewhat 
risky technique of ramming hydroth- 
ermal vent pinnacles with the vehicles. 

A submersible drill developed in 
1990 by Williamson & Associates for 
the University of Washington to drill 
to 3 meters in such locations was lost 
last year in an attempt to drill the 
massive basalt flows of the East Pacific 
Rise when, ironically, the drill’s umbil- 
ical became entangled around an 
ODP re-entry cone. 

Plans to recover the drill are being 
proposed for late 1993, but meantime 
a feasibility study is underway to 
develop an improved drill with ex- 
tended coring capabilities. 

The specifications call for opera- 
tion ina water depth of 5,000 meters, 
with a capability of coring to a depth 
of at least 50 meters, or of taking a 
series of 30 to 50 short cores on a 
single deployment in material from 
soft clays to hard rock. 

Development of minerals in the 
Asian Pacific Rim is well underway 
as the center of gravity of the world 
economy moves inexorably in this 

direction. The technology required 
for discovery and characterization of 
the seabed mineral resources in the 
Pacific, other than manganese nod- 
ules, is still in great need of improve- 
ment and until such time that the 
tools for remote sensing and sam- 
pling in three dimensions are deve- 
loped to the point where they can be 
economically deployed, it is unlikely 
that there will be significant invest- 
ments in seabed mining, despite the 
appeal of sustainable and environ- 
mentally compatible development. st/ 
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SE he Dead Sea, 4 $40 million, 
700,000 tons/year salt refinery using 
a solar energy process was autho- 
rized by Israel Chemicals Ltd. for 
their subsidiary Dead Sea Works. 

e Egyptian geologists recently dis- 
covered new deposits of gypsum, 
aluminum, salt, zinc, COPPe!. phos- 
phates, and gold on Egypt’s Red Sea 
islands and in the Gulf of Suez. Four 
sites between the Egyptian and Saudi 
coasts are expected to reveal deposits 
ofa million tons of zinc, 500,000 tons 
of copper, 4,000 tons of phosphates, 
and 8 tons of gold. 

Perhaps the most exciting devel- 
opment was reported from Canada’s 
Northwest Territories. Recent dia- 
mond discoveries in kimberlite pipes 

led Caledonia Mining, Toronto, to 
draw analogies between the deposits 
of the Northwest Territories and those 
of southern Africa. Assuming that 
the diamonds should be statistically 
evenly distributed between the kim- 
berlites and alluvials as on the Ske- 
leton Coast in Namibia, the company 
staked more than 230 kilometers of 
the coastal and offshore areas in 
Bathurst and Coronation Gulf. 

Debmarine, a De Beers subsidiary 
prospecting and mining off the Nam- 
ibian coast, recovered more than 
260,000 carats of diamonds during 
1992, using both rotating drill mining 
systems or bottom crawler systems in 
water depths more than 100 meters. 

In the deep seabeds, scientific en- 

quiry continues to be directed to 
manganese nodules and crusts. A col- 
lection of recent abstracts was com- 
piled by Dr. James R. Hein of the 
U.S. Geological Survey. 

The State Department, in a recent 
statement to the United Nations Con- 
vention on the Law of the Sea, indi- 
cated that although “the unsatisfac- 
tory provisions on deep seabed mining 
have prevented us from achieving the 
goal of a generally accepted conven- 
tion,” it is the intention of the Clinton 
administration to take a more active 
role in achieving that goal. jt 
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Marine Minerals: 


Dr. Michael J. 
Cruickshank is tech- 
nical director of the 
Marine Minerals 
Technology Center's 
Ocean Basins Divi- 
sion, University of 
Hawaii School of AS rf 
Ocean & Earth Science & Technology. 
Cruickshank trained as a mining engineer 
in Scotland and the U.K. He has been 
involved with marine minerals research 
and development activities and environ- 
mental issues—both nationally and inter- 
nationally—since coming to the U.S. in 
1961. The recognized expert in this regime, 
Cruickshank has worked with industry, 
academia, government, and the United 
Nations and writes the “Ocean Mining” 
column for Sea Technology. 
Pp rimary industries that keep us fed, 
clothed, housed, and—hopefully— 
happy are fishing, farming, forestry, and 
mining. The first three are based on living 
or renewable resources; mining is based on 
non-living and non-renewable resources. 

Whereas most mined materials suppli- 
ers continue to seek new discoveries on 
land to offset their diminishing resources, 
the options, implications, and rewards of 
seeking new mineral discoveries offshore 
are, in the United States at least, sadly 
neglected potentials. 

Recoverable marine mineral resources 
may well exceed those on land and may 
constitute the ultimate source of mineral 
materials for economically and ecologi- 
cally sustainable development. 

There is an old adage that says “if you 
can’t grow it, it has to be mined.” The 
significance of these words is not always 
well understood because of the relatively 
small population involved in mining com- 
pared with other activities of a developed 
community suchas services, manufactur- 
ing, or government. Almost everything 
needed to survive in the modern world 
contains mined materials in one form or 
another, whether as food additives, fertil- 
izers, building materials, transport, or 
electronic equipment. ; 

As developing countries improve their 
economic status, their per capita con- 
sumption of minerals increases with a 
commensurate increase in demand for 
minerals. If this is a problem, the increas- 
ing populations compound it. Shortages 
of mineral commodities occur on a not- 
infrequent basis due to the cyclic nature 
of the industry, which is controlled by the 
laws of supply and demand. This results 
in a continuing cycle of feast and famine 

as the prices rise and fall and mineral 
_ developments accelerate or decline. 
The lead time from the initiation of an 


Sustainable Development for the Planet 


Ser aes raen to the first sale of the 

ity may be as muchas 30 
years and probably averages about 15 
years; yet prices react to market trends 
within weeks or even days. 

To maintain a steady supply of natural 
materials normally mined, there are two 
options: Conservation, including increased 
efficiency of extraction, prevention of 
waste, substitution of scarce materials, or 
recycling of used materials; and discov- 
ery of new resources. The availability of 
materials, cost of production, and the 
environmental costs are major variables 
in determining the most beneficial option 
to pursue. The theme of the 1992 UN 
Conference on the Environment and De- 
velopment, held in Brazil, was environ- 
mentally and economically sustainable 
development. This isa thought-provoking 
goal when dealing with non-renewable 
resources, and its implications for marine 
minerals are strong indeed. 

If marine minerals have been known 
for so many years, why are they not being 
developed? In the past 15 years, signifi- 
cant minerals operations at sea have been 
initiated by China, Germany, India, Japan, 
Korea, Russia, and South Africa—not 
including the 5,000 or so small tin dredg- 
ing craft that operated in the 1970s off 
Thailand when the price of tin was 
$15,000/ton or the 700 small dredges 
recovering sand and gravel offshore Japan 
where the environmental costs of land 


_ recovery are unacceptably high. 


Operations for tin in Indonesia and 
diamonds off South West Africa are 
representative of successful mineral rec- 
overy onthe continental shelf using some- 
what conventional dredging methods. 
The only U.S. operation, for gold off 
Alaska, was overburdened by environ- 
mental and other constraints and failed 
on economic grounds. Despite intensive 
U.S. private sector investment in the 
1960s and 1970s, deep seabed deposits 
such as manganese nodules, cobalt crusts, 
and metal sulfides in the ocean basins are 
now regarded, in the U.S., almost as geo- 
logical oddities, yet their potential as a 
world resource is of major significance. 

Several issues relate to this percep- 
tion that marine minerals development is 
pie-in-the-sky, on a par with mining in 
space. 

One is the concept that if marine min- 
erals are so abundant, then they would be 
in direct and perhaps unfair competition 
with terrestrial deposits on which a very 
traditional and conservative industry bases 
its livelihood. Another is the fear that if 
mining isa dirty word on land, how much 
dirtier it must be in the “pristine” oceans 
with “fragile ecosystems,” which must be 
preserved from such activities? And that 


the production of oil and gas and the 
production of minerals offshore present 
similar environmental problems is totally 
misleading. 

The marine environment contains a 
major supplemental source of critical 
mineral commodities that potentially are 
indeed in competition with land-based 
supplies, but this is healthy and as it 
should be in a market economy con- 
trolled by demand. Despite the fears of 
uncontrolled pollution, the recovery of 
minerals from their natural environment 
in the oceans does not necessarily create 
pollution any more than removing pota- 
toes from a field does. 

The effects of marine mining, in fact, 
appear to be potentially more benign 
than equivalent mineral recovery activi- 
ties on land. 

This potential to be non-polluting could 
be the trigger to accelerate the explora- 
tion and development of marine minerals 
to a more realistic pace in keeping with 
the newly defined concepts of sustainable 
development. Increased efforts applied 
to understanding and communicating the 
environmental effects of marine mining 
are required, however. 

The impacts of developing marine min- 
eral resources will not just be “environ- 
mental.” The most significant effect will 
be assured access to an almost limitless 
global resource of many of the world’s 
essential mineral commodities and a new 
source of primary wealth to sustain a new 
global infrastructure. Even today, the 
economics of marine mineral production 
for selected deposits, normally computed 
in the most conservative terms on the 


basis of available technology, are consi- 


dered marginal or, in other words, opera- 

tions would be technically feasible but, 
moderate to high risk. Many of our pres- 

ent mines were developed in the past 

under similar cautionary provisos. 

Thus there are many exciting possibili- 
ties for marine mineral resources recov- 
ery. Manganese nodules, high-cobalt 
crusts, and metalliferous sulfides even 
now include discoveries that might be 
classed as economically marginal. The 
extent of the resource is so great, and 
much of it so accessible, that the impact 
of its usage will be a significant contribu- 
tion to the conservation of the terrestrial 
mineral resource as we understand it 
today. Management of the marine resource 


_ has already been advanced with a deep 


concern for the environmental needs asso- 
ciated with the oceans. Continued efforts in 
this direction will assure an early contribu- 
tion to the conservation of mineral resour- 
ces for sustainable global development in 
the future. This is an investment that 
should no longer be neglected. /st/ 


Society Supports Salvage Case 


The Marine Technology Society 
has joined forces with six states, 
the Explorers club, and a number 
of other organizations in the arts, 
sciences, and academia filing 
“friends of the Court” briefs to urge 
the U.S. Supreme Court to resolve 
the question of who owns gold 
recovered from the long lost 
shipwreck S.S. Central America. 
America, a steamship that sank in 
a hurricane in 1857 off the coast of 


South Carolina. 
In question is whether long-lost 


wrecks like the Central America, 
and the cargo and artifacts con- 
tained, shall be governed by the law 
of finds or the law of salvage. 


A 1990 ruling by US. District 
Judge Richard B. Kellam applied 
the traditional law of finds to 
award the treasure to a team of ; 
engineers and scientists from Ohio 
who spent a decade locating the 
shipwreck site. 

The fourth Circuit reversed the 
decision in a 2-1 split decision, 
awarding ownership of the treasure 
to a group of contesting insurance 
companies. Although the compa- 
nies had not searched for the 
shipwreck in 130 years, their 
representatives appeared in court 
in 1989 to claim the gold after the 
Columbus group had brought more 
than a ton of gold to shore. 


Richard T. Robol, admiralty 
counsel to Columbus-America 
Discovery Group, added “The 
breadth of interest in this case is 
unprecedented in deep ocean law. 
The briefs filed today by these 
groups show clearly the importance 
of this case in the fields of educa- 

tion, science, history, law, explora- 
tion, oceanography, and the rights 
of states.” 

“Federal admiralty law is 
supposed to operate uniformly 
throughout the land,” Robol contin- 
ued. “That uniformity is threatened 
by the conflict created by the fourth 
Circuit’s opinion, which breaks 
with every other circuit court or 
state supreme court that has ruled 

in cases of long lost shipwrecks.” 


ie OE 


"With advances in maritime 
recovery technology, more ship- 
wrecks will be discovered, and . 
more legal conflicts are inevitable, 
Robol said. “We are asking the 
highest court in the land to hear 
this case, resolve this conflict, and 
provide guidance to lower courts for 
the future.” 

In addition to the brief filed by 
MTS were briefs filed by six states: 
Florida, Ohio, North Carolina, 
South Carolina, Rhode Island, and 
Virginia. The states’ position was 
summarized by Florida Assistant 
Attorney General, Eric Taylor, who 
said, “The States want to maintain 
their right to protect, preserve and 
manage historical shipwrecks 
within their waters. The appeals 
court decision in the S.S. Central 
America case makes it nearly 
impossible to prove abandonment 
of any ship within state waters.” 

Support also came from the 
Explorers Club whose brief states, 
“The issue of when artifacts and 
other items are considered to be 
‘abandoned’ rather than ‘owned’ by 

paper claimants, 
is an important 
legal issue 
worldwide. It 
may well deter- 
mine whether 
those items are 
readily accessible 
to those with the 
ingenuity and 
persistence to 
overcome the 
dangers and 
difficulties of 
locating and 
recovering 
them.” 

Other 
supporting briefs 
have been filed 
by Battelle 
Memorial 
Institute, Na- 

tional Association of Academies of 
Science, the Ohio Academy of 
Science, the Columbus Museum of 
Art, and Ohio State University. 


Hot water 
- yents found 
on sea floor 


: Scientists want to 

‘establish a laboratory on 
the sea bottom [to 
investigate the 
hydrothermal fields. 


A New York Times Report 


The deep-diving submarine Al- 
vin has found the largest field of hot 
water vents yet discovered in the 
Atlantic Ocean, according to Colum- 
bia University. The site is on the 
Mid-Atlantic Ridge, about’ 200 miles 
west of the Azores. 

The researchers found a seven- 
vent area spread over 15 acres of 
sea floor. Because it is at a relative- 
ly shallow depth compared with 
that of other vent fields and fs only 
a day's trip from Portuguese ports 
in the Azores, American, British. 
French and Portuguese scientists 
want to establish a joint sea floor 
laboratory at the site. 

“To fully understand how these 
hydrothermal fields operate. we 
need to monitor them over time,” 
said Charles H. Langmuir, a geo- 
chemist at Columbia’s Lamont-Doh- 
erty Earth Observatory who is the 
expedition’s leader. 


What happens under those vents 
helps determine the chemistry of 
the ocean. Over eons, Langmuir 
said, “all ocean waters eventually 
are pumped through the volcanoes 
at mid-ocean ridges.” 

As a result, mineral deposits, of- 
ten with abundant sulfur, are 
formed on the ridges. some of 
which eventually become exposed 
on land as sea floor and continents 
collide. 

Evidence of the vent field was 
found last fall when sulfide-rich 
rocks and unusual organisms were 
drédged up by an expedition of 
French and American scientists ex- 
ploring the Mid-Atlantic Ridge. 

‘ Langmuir then returned and the 
field was sighted by the deep-diving 
Alvin, operated by the Woods Hole 
Oceanographic Institution. [t is only 
the third vent field discovered and 
sampled in the Atlantic; many have 
been found throughout the Pacific. 


U5.V.5. (\AocggellZae s 
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Researcher seeks information on a possible 
submarine loss, which would have occurred 
on 28 July 1951 in the Yellow Sea, NW of 
Inchon. The submarine would have been So- 
viet or Chinese. The incident involved screen 
units of Task Element 95.11 and occurred 
following the retrieval of a MiG 15, in shallow 
water off the mouth of the Ch’ongch’on River 
Contact: Donald McElfresh, 9121 Summer Glen 
Ln., Dallas, TX 75243. 214-343-8337. 
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In 1977, scientists on the submarine research 
vessel Alvin discovered totally unexpected giant 
worms and other forms of life two miles beneath 
the ocean’s surface. Those Organisms thrived on 
bacteria that drew their energy not from the sun 
but from chemical processes deep inside Earth. 

Since then, many other examples have been 
found of bacteria that live within the planet and 
thrive on chemical energy sources, such as 
hydrogen and methane. Those bacteria can live 
without air and do not rely on sunlight for their 
snergy. 

“Once you realize that these bacteria live on 
energy from inside the Earth, you have to suspect 
that they would exist in all places that have a 
chemical energy source,’’ says Gold, who cur- 
tently is directing a project in Sweden to find oil 
deep inside Earth’s crust. 

“If Gold’s ideas prove to be correct, they will 
revolutionize scientific theories of geology and the 
evolution of life on Earth,’’ says Stephen Maran, 
a senior staff scientist at NASA’s Goddard Space 


Flight Center in Greenbelt, Md. - 

“Gold is a brilliant idea man whose ideas tend 
to be decades ahead of their time,’’ Maran says. 
“‘He’s not afraid to put forth bold ideas. You 
can’t dismiss his ideas out of hand, because some 
of his most controversial theories have later been 
shown to be correct.’’ 

Gold, a member of the National Academy of 
Sciences, was the first scientist to explain that 
pulsars are rapidly rotating neutron stars. He was 
also the first to deduce that the moon’s surface 
was a fine powdery dust rather than sharp, 
volcanic rock. 


SSul-enntihe chase also proposed theories most of his 


colleagues later abandoned. 

In 1948 he and two other scientists proposed the 
Steady state model, which says the universe was 
infinitely old and generally unchanging. That 
theory has been shunted aside by the Big Bang 
model, which says the universe was created during 
a primordial explosion 15 billion years ago and 
has been expanding ever since. 

Gold has found evidence of microorganisms 
living more than 15,000 feet deep in pure granite, 
and he says the remains of bacteria have been 
found in oil and coal. The bacteria can exist at 
temperatures as high as 300 degrees Fahrenheit 
and are similar to the life that thrives on 
hydrogen and methane seeping up through cracks 
in the ocean floor. 

Gold says that many other forms of bacteria 
and microorganisms living as deep as 30,000 feet 
probably exist, but have not yet been discovered. 
He calculates that those organisms could have a 
volume of 100 million million tons — more life 
than exists on the planet’s surface. 


Gold theorizes that life on Earth may have 
originated in Earth’s interior, and that similar life 
forms may exist inside the Moon, Mars, Venus, 
Pluto, the satellites of Saturn and Neptune, and 
asteroids and other non-gaseous astronomical 
bodies. 

“As long as you think life is possible only on 
the surface, then only Earth can support it,’’ says 
Gold. ‘‘But the moment you talk about stuff on 
the inside, Earth is not unique at all. Every solid 
planet has similar circumstances, with hot interiors 
and chemical processes that will always supply an 
energy source for bacteria.”’ 


Gold says his ideas can be tested by using 
Tobotic vehicles to sample areas on Mars where 
huge landslides have exposed material that was 
once 6,000 feet beneath the surface. 

“The surface life on Earth, based on photosyn- 
thesis for its overall energy supply, may be just 
one strange branch of life,’’ he says. ‘“The deep, 
chemically supplied life, however, may be very 
common in the universe.’’ 


ALVIN UPGRADES VIDEO 
CAPABILITY 


Woods Hole Oceanographic Institution 
has upgraded the submersible ALVIN 
with the addition of an Osprey OE 1363 
high resolution color camera. The camera 
is fitted with a zoom lens and packaged in 
a 6000 meter titanium housing. The 
camera provides significant weight and 
size benefits and enables ALVIN to 
achieve outstanding video quality as 
confirmed during recent dives in the 
Pacific Ocean. 


OCEANOGRAPHY 


Probing the Unsolved 
Mysteries of the Deep 


Far below the ocean’s surface, the ocean floor 
is a lifeless, lightless watery desert. At least 
that was the picture oceanographers kept in 
view until a few decades ago. But that deso- 
late portrait began to change dramatically in 
the 1970s when deep-sea submersibles such 
as “Alvin” gave researchers and their cam- 
eras the ability to, inspect the deep ocean 
floor more closely. Far from being lifeless or 
lightless, the new seascape depicts mats of 
bioluminescent bacteria, strange new shrimp 
and other animal species, gushing hot springs, 
and ocean sediments teeming with a variety 
of life that could equal the diversity of tropi- 
cal rain forests. And it uncovered a challeng- 
ing surprise as well: Emanating from some of 


the hydrothermal vents is a ghostly halo of 


light—“vent glow”— that brightens the eter- 
nal undersea night. 

So far, researchers have been frustrated in 
their efforts to understand the how and why 
of the vent glow. But this year, they may at 
last have an opportunity to solve those mys- 
teries. In March, the deep-sea remotely op- 
erated vehicle called Jason will visit hydro- 
thermal vents in the Pacific; 3 months later, 
Alvin will dive to similar sites in the Atlan- 
tic. And, on those voyages, researchers have 

a long list of questions they want answered. 
First and foremost: What produces the glow? 
Marine biologists also wonder if the glowing 
deep-sea vents might be nourishing photo- 
synthetic organisms, a seeming impossibility 
given the lack of sunlight and harsh condi- 
tions at the vents. And they are also curious 
whether animals near the vent, particularly a 
recently discovered species of shrimp, can 
actually see the glow. 

To make the most of their upcoming re- 
search opportunities, a diverse group—in- 
cluding marine biologists, chemists, astrono- 
mers, and geologists—gathered last month at 
the Woods Hole Oceanographic Institution 
(WHO]) for a meeting sponsored by the 
National Science Foundation, its mid-ocean 
tidges research initiative called RIDGE, and 
the National Aeronautics and Space Admin- 
istration.* The meeting’s participants re- 

viewed what’s known so far, speculated on 
what might be going on at the deep-sea vents, 
and charted a course of research for the up- 
coming dives and beyond. “It was a whole 
group of people who had never talked to each 
other,” says oceanographer Cindy Van Do- 


* The meeting on “Light in The i 
mal E - 

ments (LITE)” was held from 10 to 12 RAtaey ia 

Woods Hole, Massachusetts. 
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ver of WHOI, who along with geologist Joe 
Cann of the University of Leeds, England, 
organized the workshop. 3 
The largest and most. diverse working 
group at the recent conference was the one 
whose missiori was to address the causes of 
the glow, which is associ- , 
ated with “black smokers,” 
hydrothermal vents that 
emit plumes of dark, min- 
eral-laden water. The dif- 
ficulty of their task was 
increased by the fact that 
they had only a few pieces 
of data to work with, the 
most important being the 
images Van Dover, and 
geologists John Delaney 
and Milton Smith, both 
of the University of Wash- 
ington in Seattle, took 5 
years ago when they dis- 
covered the glow during 
an Alvin dive. Those im- 
ages were made with a 
CCD camera, the sensi- 
tive, light-gathering in- 
strument that has revolu- 
tionized astronomy. Their 


770 to 850 nanometers. 

The group agreed that the simplest ex- 
planation for that light is thermal radia- 
tion: light emitted by anything hot. And 
black smokers definitely qualify. The vents 
form on mid-ocean ridges, where magma 
rises up between tectonic plates and comes 
close to the surface. As 2° Centigrade seawa- 
ter seeps through the porous ocean floor 
there, it reacts chemically with the intensely 
hot rock underneath, producing a buoy- 
ant, acidic stream of 350° to 400° C seawa- 
ter, laden with sulfur and metals, that bub- 
bles up, forming the unique dark plumes 
that define black smokers. Providing some 


support for the idea that thermal radiation 


is the source of vent glow are the Alvin CCD 
images: ones made through color filters in- 
dicate that the distribution of wavelengths 
in the glow roughly match what would be 
expected from the thermal radiation of a 
350° C object. 

But the case for thermal radiation—at least 
thermal radiation alone—is far from air-tight. 
One factor that makes it less than conclusive 
isa tale that began before the discovery of the 


: Ghostly glow. Alvin captures the sur- 
CCD images revealed a_ prising light from a 10-centimeter vent. 
dim light source domi- 

nated by red to near-infrared wavelengths of 


vent glow: the story of the deep-sea shrimp, 

Rimicaris exoculata, with its mysterious “eye 

patches.” Originally thought to lack es a 

together, these small creatures, just a tew 
inches long, were discovered in the yor 
of vents in 1985. Van Dover, who had taken 
up the challenge of analyzing the new spe- 
cies, became especially interested in a ae 
usual reflective structure on theshrimp’s back. 
Further study showed a bundle of nerves run- 
ning from it directly to the brain, like ae 
optic nerve, a discovery that led her to hy- 
pothesize that, despite its anomalous loca- 


tion, the organ is an eye. 
To bolster her case, she 


3 turned to a Woods Hole 
colleague, biochemist Ete 

2 Szuts of the Marine Bio- 
2 logical Laboratory, and 

® asked him to study the 

2 shrimp. He found that the 

8 mysterious organ contains 

4 large amounts of rhodop- 
= sin, the light-sensing pig- 
3 ment found in the eyes of 
= all creatures. Furthermore, 
certain structural aspects 
of the organ suggested that 
it is a photoreceptor de- 
& signed to detect dim light. 
E Those discoveries were 
% startling, since at the time 
5 researchers believed deep- 
sea animals had no use for 
a functioning visual recep- 
tor. And the unearthing 
of the putative eye patches 
led directly to the discov- 
ery of vent glow in 1988, 
because a curious Van Dover asked Delaney 
and Smith to look for light in the black smok- 
ers during their dives. 

Intriguing as they are, however, the 
shrimp’s eyes create problems for those who 
think the glow is nothing more than thermal 
radiation from the vent plumes. The rhodop- 
sin in the shrimp’s eye patches is designed to 
best absorb greenish-blue light, while the light 
produced by thermal radiation from a 350°C 
object is mostly reddish—with little radia- 
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University of California, Los An 
gested that the smokers geles, sug- 


pounds known to form crystals ve 


compounds—could be a beheae cuing 
d by the 


is sonoluminescence (light Sine 


implosion of bubbles in a liquid) and tri- 
boluminescence (light caused by mechanical 
stresses on a solid). And that doesn’t by any 
means exhaust the list of Possibilities, 

The meeting participants therefore hada 
clear view of one major priority for upcoming 
missions. “The first thing that needs to be 
done is to get a good spectrum,” says Zink. 
Measuring the exact intensities of vent glow 
at wavelengths from 400 to 1100 nanometers 
is crucial to identifying its sources. But re- 
searchers will probably have to wait until at 
least 1994 for the gold mine of information 
that a spectrum would bring, since there isn’t 
the money or the time to build the needed 
instruments for Alvin’s summer dives, 

Naturally, since the shrimp are such key 
figures in understanding the vent glow, meet- 
ing participants also put a high priority on 
getting specimens of the shrimp from the 
Alvin dives so their anatomy can be better 
studied. The few specimens retrieved in past 
dives had been collected by geologists with- 
out specialized equipment and were in poor 
shape. Looking at well-preserved specimens 
is important, says Steve Chamberlain of 
Syracuse University’s Institute for Sensory 
Research, because the shrimp’s rear-mounted 
eye might contain smaller amounts of a red- 
absorbing rhodopsin whose presence was 
masked in the earlier analysis by the large 
quantities of green-absorbing pigment. If 
that is true, the eye may actually be capa- 
ble of detecting a vent glow due simply to 
heat—although the fact that the shrimp’s 
photoreceptor is primarily tuned to blue and 
green light would still have to be explained. 


A thousand points of light. Shrimp with their reflective 
eye patches cluster near a vent. : 


But the biology of the vents—as exempli- 
fied by the deep-sea shrimp—isn’t interest- 
ing solely because of what it has to say about 
the physics of that system. The shrimp, and 
other living creatures that cluster around 
the vents, are also intriguing within their 
own, biological, realm. The hope is that the 
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diving team will be able to 

ting live shtimp aboard 
the submersible as well as 
dead ones. Researchers 
then might be able to do 
behavioral tests to find out 
what purpose the shrimp’s 
eyes serve, assuming that 
the creatures aren't 
blinded by Alvin's intense 
lights. 

Atthe beginning of the 
workshop, there seemed 
to be two clear choices 
for the eye’s function. 
Most participants prob- 
ably would have said the 
shrimp’s eye is either a pro- 
tective device, allowing it 
to see the vent glow and 
avoid the scalding water 
of the black smokers, or a 
short-range detector to 
keep it close to the vent where the shrimp’s 
food source presumably is. But Edith Widder 
of Harbor Branch Oceanographic Institu- 
tion in Florida confounded the majority by 
offering a very different proposal, one that 
could also solve the green-red light paradox. 

Widder argued that the shrimp eye ap- 
pears perfectly designed for the long-range 
detection of vents. When a particular black 
smoker peters out, she says, the shrimp would 
need to find a new, warm home. Away from 
the immediate vicinity of the vents, the 
longer, more predominant wavelengths of 
a thermal radiator are absorbed by seawater, 
~ making the radiator’s shorter 
£ gteen-blue wavelengths, which the 
E shrimp eye appears designed to de- 
2 tect, the principal light available. If 
2) . < 
z so, the shrimp could use their eye to 
& find a new home. With live speci- 
2 mens, scientists might be able to test 
8 Widder’s hypothesis by placing the 
4 shrimp ina long trough containing 
3 agreenish-blue or reddish light. The 
shrimp’s reaction, whether they 
move toward or away from the lights, 
should reveal how they use the eyes. 

The workshop scientists tackling 
questions of sensory physiology and 
sources of light no doubt thought 
ideas were flying fast and furious— 
and they were. But even bigger 
5 questions were being flung around 

among their colleagues addressing 

whether the vent glow has given 

birth to photosynthetic organisms. 
The black smokers are home to an amazing 
variety of bacteria, many of which get their 
energy by digesting sulfur through che- 
mosynthesis. But no one had imagined that 
photosynthetic bacteria might live near 
the ocean floor. The discovery of the vent 
glow changed that. Calculations showed that 
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Black smoker. Mineral-laden water 
billows from a vent. 


it may produce enough 
light to support photo- 
synthesis, albeit slowly. If 
such novel bacteria exist, 
it would throw a curve- 
ball to those studying the 
lution of photosynthe- 
wy Sis, NOW assumed to be 
ay driven only by the sun, and 
8 mighteven bolster the case 
; z of a growing group of 
scientists who suggest that 
2 the deep ocean may be 
where life on Earth origi- 
nated. “From the moment 
& a photosynthetic organism 
is isolated from the deep 
Z sea, there will be huge in- 
terest,” says Johannes 
Imhoff of the Institute for 
Microbiology and Bio- 
technology in Bonn. 

But while there may be 
enough light to support photosynthesis, it 
could prove deadly to bacteria who try to 
take advantage of it. Because seawater strong- 
ly absorbs light, they would have to live 
within centimeters, perhaps millimeters, of 
the vents to get enough light to survive. That 
might be a problem, given that vent tem- 
peratures are four to five times higher than 
the maximum that the known photosyn- 
thetic bacteria are able to tolerate. Yet, per- 
haps the steepest thermal gradients on the 
planet are found in these vents: The tem- 
perature can drop from 350° to 2° C in cen- 
timeters. As a result, there may be safe ha- 
vens in the harsh living conditions of the 
hydrothermal vents, concluded the faith- ; 
ful at the workshop. Nature is endlessly in- 
ventive, they point out. “I’m still enthused. 
It’s still in the realm of possibility,” says 
microbiologist Colleen Cavanaugh of 
Harvard University. 

Workshop participants nevertheless re- 
mained aware of how chancy a proposi- 
tion deep-sea photosynthetic life is. In fact, a 
number cautioned that requesting federal 
money solely to look for such microorgan- 
isms would be irresponsible. “If we say that it. 
is likely that [photosynthesis] occurs down 
there, we make fools of ourselves,” warns 
microbiologist Rolf Goericke of WHOI. 

Still, his reasonable caution did little to 
dampen the enthusiasm evident at the work- 
shop. After a frustrating hiatus, the sleuths 
are ready to gather more clues about the ori- 
gins of vent glow and the other mysteries 
of the deep-sea vents. And while the answers 
they find may prove less interesting than 
the provocative questions raised at the work- 
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"shop, this is a field that has already proved 


full of surprises—starting when people told 
Van Dover that Rimicaris exoculata couldn't 
possibly have eyes. 


—John Travis 
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A Sub Surveillance Network 


Becomes a Window on 


Christopher Clark does pretty good 
Blue whale calls. His finback whale 
isn’t bad, either—and his im- 
personations have got- 
ten a lot better 
over the past 
few months. 
You might 
call the improvement a peace 
dividend, because the Cornell 
University bioacoustics researcher is cur- 
rently taking his whale-call cues from an 
enormous, previously inaccessible cache of 
data collected by te Navy’s Integrated Un- 
dersea Surveillance System (IUSS), a net- 
work of underwater acoustic sensors and 
shore-based listening posts once dedicated 
exclusively to detecting enemy submarines. 
Better whale impersonations, though, are 

2 among the smallest benefits of the data 
% windfall that researchers 
= began receiving last 
& November in a 
2 Navy program 
called Whales ’93 
—part of a “dual-use initiative” 
to tap IUSS’s vast listening 
capability for nonmilitary, 
© nonclassified purposes. Ac- 
cess to IUSS data is “the 
single most impor- 
tant breakthrough in 
whale studies ever,” 
said Clark, who has 
been granted first crack at the data, at a 15 
July briefing on the program for Navy officers 
and a handful of journalists at the Naval 
Research Laboratory (NRL) in Washington. 
With data from the Navy’s hydrophone net- 
work, he said, “you’re now a giant with enor- 
mous ears lying on the bottom... and youcan 
hear the entire ocean.” Researchers trying to 
puzzle out whale migration patterns, school- 
ing behavior, and communication “have 
found the acoustic Rosetta stone for whales, 

and our task now is to decipher it.” 

Other researchers have more modest ex- 
pectations for Whales ’93, which, despite its 
title, will also funnel data to researchers stud- 
ying underwater volcanoes and earthquakes 
(see box). Says whale researcher William 
Watkins of the Woods Hole Oceanographic 
Institution (WHOI), “It isn’t a panacea,” 
because not all whale behavior can be dis- 
cerned from acoustic emissions and not all 
whale sounds are in the IUSS's specific low- 
frequency range. What the data will give 
whale researchers, says Watkins, is “the po- 
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tential for basin-scale biology, so that you 
can know where a large population is, not 
just one animal on the side of your ship. 

In the past, whale researchers were lim- 
ited to statistics from commercial whaling 
operations, small research expeditions near 
whale-frequented coastlines, and occasional 
studies using boat-towed .hydrophones or 
whale-tagging techniques. These methods, 
however, haven’t been enough to give re- 
searchers a coherent picture of how whales 


behave in the open ocean andhow _.,2 
they use their low-frequency vo- ee 
calizations. “You know simple 
things like ‘whales go north in the sum- 
mer and south in winter,’” Clark says. But 
not “where whales are concentrated, how 
many individuals there are, and specifics 
about their lives,” including what role their 
deep vocalizations play in navigating, 
finding food, and commu- 
: nicating. 
> Meanwhile, be- 
: hind the cloak of 
data that might have answered those 
questions was flowing from the Navy’s sensor 
network into signal processing facilities, 
where submarine trackers watch and analyze 
visual versions of the signals called spectro- 
grams. “If something makes noise in the wa- 
ter, we can hear it,” boasts Captain Harold 
Williams, program director of the Undersea 
Surveillance Program Directorate of the 
Navy’s Space and Naval Warfare Systems 
Command. For the past 40-years, though, 
“we really only paid attention to whales and 
earthquakes when they detracted from our 
ability to detect submarines,” he says. 

That doesn’t mean scientists were never 
involved. Occasionally, the Navy called on 
bioacoustics experts like Clark and Watkins 
to help sort out whale calls trom submarine 
noises. “At WHOI, we have tried to help the 
Navy out when they had sounds they 
couldn’t figure out,” says Watkins. But it 
didn’t do science much good: Watkins and 

his colleagues were not permitted to publish 
what they learned. Whales 93, which the 
Navy intends to extend into the coming 
years, will allow nonmilitary researchers to 
- Visit a signal processing center set up at NRL 
to study IUSS data. Eventually, some data 
might be made available on tape, according 
to Navy officials—although they rule out 
distributing raw [USS data. (Reliable subma- 
tine surveillance remains the primary mis- 


sion of the IUSS.) 


Even before more scientists get their 
hands on this data windfall, they are getting 
an early taste of what it may yield. At the 
briefing, Commander John Liechty, the Navy's 
project manager for Whales ’93, flashed a 
striking view graph showing that an artificial 
sound source near Puerto Rico that had an 
intensity and frequency mimicking a finback 
whale vocalization could be detected 1000 
miles away. Such data support a 20-year-old 
hypothesis that whales communicate over 
large stretches of ocean. Later, Clark added 
that data on finback whales near Iceland sup- 
port the idea, first suggested by Watkins, that 
only some members of a migratory whale spe- 
cies take part in a particular migration. 

To learn more, Clark and his Navy col- 
leagues are honing their acoustic skills. Since 
last November, Clark and Readiness Officer 
Lieutenant George Gagnon, who has been 
tracking submarines for more than 20 years, 
have learned to distinguish five whale species, 
and, Gagnon says, even follow individual 
whales around the Atlantic. Blue whale calls 
look like “commas” amidst the TV static of 
the spectrograms, says Gagnon, who claims 
that he can pick out individual whales based 
on the precise shape and timing of their rum- 
bling calls. Relying on that kind of signature, 
Gagnon says he tracked a whale, affection- 
ately named Old Blue, for 43 days as it circled 
Bermuda, covering a total of 1450 miles. 

Could that be a whaling yarn? Watkins is 
not convinced that individual discrimina- 
tion is possible, though he admits that being 
able to follow individuals for weeks, without 
having to tag them, would be “a big thing” for 
marine mammal specialists. He is more opti- 
mistic about IUSS’s ability to track whale 
populations over large areas. And that’s ex- 
actly what Clark and his Navy collaborators 
are trying to do with data collected mostly 
between November 1992 and last May. At 
press time, Clark was slated to present early 

ey at As face of the Animal Behavior 
ociety, held this week at the Univers; 
California, Davis Nee 

Among his early findings: Evi 
whales, like dolphins, use fice cee 
as sonar to form acoustic images of their 
ocean environment for Navigation and feed. 
ing. Presumably, whales have had 35 rallies L 
years of evolution to dptimize that skill If 
people could learn enough about ho sa 
whales manage their acousti f Bene 
th Cc Cats, perha 

ey could pull off technological j Ps 
ations that would do more than ee 
audiences. Just please 


sensors detected 37 earthquakes along the Mid 
etected 84 events in a single week during the 
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ore Impor tant he Says, the System can monitor one kind of under water sei 


phase waves, which prop- 
- Researchers have speculated that T- 


Y Warning of tsunamis, says Nishimura, but evidence has 


SS may help resolve the controversy. 


of a massive undersea ctuption. The oceanographers had been tipped off to the 
activity, said Nishimura, by an IUSS listening post in the Pacific that detected T- 


waves from the area. 


Subs Protect Olympics 


BARCELONA - Specially 
designed submersibles were 
_ patrolling the waters around 
Barcelona at the 92 Summer 
Olympic Games. 

The subs, known as "Surveil- 
lance. Subs" are self contained 
ambient pressure submersibles 
capable of transporting 2 people 
at up to 4 knots to depths of 
200+ feet. 

Surveillance Subs can be 
fitted with a variety of equip- 
ment such as wireless com- 
munications, _ sonar, GPS, 
magnetometers, camera equip- 
ment and auxiliary lighting. This 


station from which to do their 
work. The design also allows 
easy exit from the sub at any 
depth to use scuba equipment. 
The speed, manoeuvreability, 
equipment carrying capability, 
and ability to operate in "zero 
visibility" give the dive team sig- 
nificantly increased capabilities. 
Other mini-subs manufac- 
tured include 2 and 3-person 
recreational models plus tourist 


submersibles. 
For further details, contact: 
Ron Leonard, International 


Venturecraft Corp., #302, 12886 
- 78th Avenue, Surrey, B.C. 


V3W 8E7. Tel: (604) 597-6293. 


ipment provides the dive 
equipment p Fax: (604) 597-6214. 


team with a sophisticated 
mobile underwater surveillance 
_.. Lykes Lines, in pce or ith 
i ion, is bringing: 1 hool children 

Foundation for Education, is bringing to American sc 
ie ne ihe bottom of the sea near the Galapagos Islands. Lykes will 
charter the Deppe America to carry Jason Jr. to the South Pacific islands 
Where the undersea robot will search the seabed for objects of interest to 
researchers. Specialised TV equipment in Jason will allow children in ree 
classrooms to see what Jason picks up. Dr. Robert Ballard, the scientist who 
discovered RMS Titanic and the battleship Bismark, Be Ne poumen: 
1 demonstration. Perhaps more amazing is the fac Z 
Ballard ae ieee “joysticks” that will enable some students in seas 
thousands of miles from the Galipagos to control Jason while he is on the 


ocean floor, 
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SUBMERSIBLE RESCUE 
ROV 


Harbor Branch Oceanographic Institu- 
tion, Inc. is fabricating a purpose built, 
remotely operated rescue vehicle capable 
of operating to 3300 feet. One ROV 
system will be built for each of the 
Institution’s research vessels. The current 
method of rescue involves a “down 
hauler” system, which allows the rescue to 
be initiated from aboard the ship, without 
man or machine entering the water. 
Although this method has proven success- 
ful in practice rescue Operations, it does 
not address the potential danger of 
entanglement or the need to survey the 
area around the submersible prior to 
attempting a rescue. For this reason the 
three ROVs are being produced. The 
ROV system consists of the vehicle, 
tether, umbilical, tether management © 
System (cage), launch and recovery 
system (winch & A-frame) and control 
van. 
The ROV is a 25 hp electro-hydraulic 
system configured with two longitudinal 
and four vertran thrusters. The vehicle is 
about 60" long x 40" wide x 40" high and 
weighs about 1200 pounds. The vehicle 
carries a number of special rescue tools, 
including a 2-function hydraulic cable 
cutter and a 5-function Schilling Rigmate 
Manipulator with a Special grabber. The 
vehicle also carries a variety of search and 
location sensors such as a side scan sonar, 
forward looking sonar, TV cameras and 
lights and acoustic tracking system. The 
rescue system will undérgo dockside trials 
in July. 
Harbor Branch, a pioneer in underwater 
vehicles and manned submersibles, 
developed the CORD (Cabled Observation 
and Rescue Device) which was used 
during the space shuttle “Challenger” 
recovery and JSL (Johnson-Sea-Link) I 
&II manned submersibles. In addition to 
the rescue vehicle, Harbor Branch is also 
building the Ocean Voyager, an autono- 
mous undersea vehicle joint project with 
Florida Atlantic University. 


Birth of Deep Flight 


By WILLIAM J. BROAD 
New York Times News Service 


growing up in London in the early 

1950s, then as a young engineer, 
Graham Hawkes often regretted having 
been born too late to join the machine- 
shop daredevils who flew into the sky ona 
shoestring and, almost as an afterthought, 
founded the aviation industry. 

That melancholy gave way as Hawkes 
discovered the challenge of the emerging 
field of undersea engineering. His 
pioneering ideas soon made him one of the 
world’s top designers of diving suits, sub- 
marines and undersea robots, and helped 
him start a number of successful compa- 
nies. 

Here at a marina on San Francisco Bay, 
his 40-foot sailboat and black Corvette 
nearby, he is now embarked on a venture 
that for the first time joins his love of flight 
with his vision of the deep. 

If he is successful, his new vehicle will 
take him into the inky blackness of the 
ocean’s deepest canyon, nearly seven 
miles down, his latest foray in a long effort 
to fathom the planet’s last frontier. 

The machine coming into existence 
here is small, sleek and white, looking 
very much like a jet fighter and quite un- 
like most modern submersibles, which 
tend to be ungainly. It is just big enough 
for one person. Its wings are shaped to 

drive the vehicle down as it speeds 
through the water, rather than up, as 
would an airplane’s, 

So radical is its design, and so audacious 
its goals, that the device might be consid- 
ered pure folly were it not the work of 
Hawkes, an acknowledged master of the 
undersea arts. 

Recent statements from his organiza- 
tion say this jetlike submarine is a bold 
step in a race with Japan to put people on 
the bottom of the Mariana Trench, the 
ocean’s deepest spot, 36,000 feet down 
and some seven times grander than the 

depth of the Grand Canyon. 

- Ona personal level, Hawkes enjoys a 
good contest. His sailboat is rigged for 
racing on the open ocean. But during a 
conversation, one sees that what really 
stirs the 45-year-old inventor is the won- 
der of it all. 5 

“As you go down in a vehicle, the ocean 
goes from light blue, through dark blue, to 
indigo, to blackness,” he says, his hand 
tracing the arc of descent as he lounges in 
his boat, clad in jeans and sneakers. “It’s a 
beautiful transition. If you’re really lucky, 
you get into a blackness that is really black 
and then cut out all'the lights and fall 
through a bioluminescent cloud of plank- 
ton.” 
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“Sylvia calls it fallin 
adds, referring to Sylv 
nent marine biologist 
wife and continuing par 
and adventure. 


gthrough stars,” he 
ia A. Earle, a prom 
who is his former 
tner in business 


+ His hundreds of dives include the 
world’s deepest solo descent. e 
1985, off San Clemente Island, € 
pierced the ocean’s twilight zone in 
one of his miniature submarines 
and dived into total blackness, 
reaching a depth of 3,000 feet. 

Over the next several hours Earle 
did the same, followed by another 
The newest craft Hawkes has de- 
signed for oceanic exploration is the 
jetlike submarine, dubbed Deep 
Flight. It sits half finished in a work- 
shop overlooking the bay, with $1 
million down and $200,000 to go 
before it is ready to slip beneath the 
waves sometime next year. It is fi- 
nanced with private money, includ- 

ing his own. a 

“I grew up before computers, 
Hawkes says, eyeing his creation. 
“Computers are changing things, 
not all for the good. If you want to 
know how big to size those wings, 
you can do it by running numbers 
onacomputer. But if you.mess up 
and do the wrong numbers, you 
won’t know unless as a kid you’ve 
flown your arm out the window of a 
car, up and down, up and down. It’s 
that kind of thing that gives you the 
instinct to know.” 

Japanese rivals praise his creativ- 
ity and passion. But while peers of- 
ten hail Hawkes as inspired techni- 
cally, some call him slightly mad, 
disparaging his penchant for send- 
ing people down in vehicles that are 


so Spartan. One admirer ot Hawkes 
calls the new craft “Deep Fright.” 

Robots are safer and can do 
more, some experts argue. Advo- 
cates of exploration by machine say 
that the bottom of the Mariana 
Trench, where water crushes with 
a pressure of eight tons per square 
inch, is especially no place for peo- 
ple. The trench is in the western 
Pacific, near Guam, ~ 

“We have to face the fact that an 
accident would result in serious po- 
litical repercussions that would lim- 
it further activities at this depth,” 
wrote James R. McFarlane, head of 
International Submarine Engineer- 
ing, inthe Marine Technology Soci- 
ety Journal. 

Hawkes dismisses such anxi- 
eties, saying people have become 
hostile to reasonable risks. 

He glances at his new machine 
and asks: “Ts it a coffin? Possibly. 


But so is my car. Yes, YOu reduce 
the risk as much as possible. But 
let’s be realistic. There have been 
no deaths or serious injuries in any- 
thing I’ve ever made. These ma- 
chines are much safer than light air- 
planes. I put my 13-year-old 


hter in one.” , 
vethat submarine, basically a plas- 


ic sphere, was designed and built 
ay Hawkes a decade ago. Known as 
Deep Rover, it carried him down to 
set the solo-dive record. _ 

Hawkes cites many technical 
reasons why people, as well as ma- 
chines, should venture into the 
abyss. He argues, for instance, that 
controlling the tethers of oceanic 
robots over distances of many miles 
can be too difficult and limiting. But 
he always seems to come back to 
the wonder of it all. ee 

“The whole perspective is wildly 
different,” he says. “It’s like being 
on the moon.” 

Graham Hawkes was born Dec. 
23, 1947. As a boy he loved to tin- 
ker with model boats, planes and 
rockets and eventually earned a de- 
gree in mechanical engineering. 

In his first jobs, he more or less 
stumbled into marine engineering, 
first helping to make torpedoes and 
then torpedolike vehicles that fer- 

ried military divers. 

At 24, he was hired by a British 
company to improve a type of me- 
tallic diving suit with rotary joints 
that allowed an operator to move 
legs, arms and vicelike grippers. Ri- 
gidity meant the suit could go as 
deep as 1,500 feet while keeping a 
diver’s environment at a pressure 
of one atmosphere, eliminating the 
need for slow decompression on the 
way up. 

In 1977 armed with a bright idea, 
Hawkes set off to Great Yarmouth 
on England’s east coast to found his 
own company, Offshore Submer- 
sions Ltd., now known as the OSEL 
Group. He and a technician, work- 
ing in a friend’s cottage, built a de- 
vice that he christened Wasp. 

Painted yellow and black, it has 
super-flexible joints in the arms 
and, instead of legs, four thrusters 
that give a diver great mobility. 
More than a dozen units-have been 
sold at around $400,000 each. 

Buoyed by success, in 1978 
Hawkes built his first true subma- 
rine, dubbed Mantis. Mantis can 
stay longer and go deeper than any 
suit, down to moré than 2,300 feet 

It has also sold well, at $500,000 a. 
unit, becoming a workhorse of the 

Sie tect? 8 ig 

Hawkes life chan ged ab 
: abruptl 
when he met Sylvia Farle. She ae 
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scheduled to dive off Oahu, Hawaii, 
in one of his suits for the filming of 
an television special. Over the 
course of days, months and eventu- 
ally years, the shy inventor and the 
bold biologist began a collaboration 
to perfect new kinds of submarine 
gear and to push back the frontiers 
of the deep-ocean exploration, 

In 1982, the duo founded Deep 
Ocean Engineering, based in San 
Leandro, Calif., on San Francisco 
Bay. The small company quickly 
gained a reputation for innovative 
undersea robots. In 1983, the com- 
pany launched Bandit, a two-armed 
Goliath weighing nearly a ton, 
which was designed to perform 
heavy work for the oil industry. 

When oil prices collapsed, the 
company produced the pioneering 
Phantom, a diminutive robot that 
costs as little as $20,000. More 
than 250 are now used around the 
world for scientific research, bomb 
retrieval, ship hull inspection, po- 
lice searches and treasure hunts. 

All the while, the pair also ad- 
vanced the state of tiny deep-diving 
submarines. Deep Rover, the one- 
person plastic bubble, was launched 
in 1984. At Earle’s insistence, it 
was made simple to operate, in- 
creasing its appeal for scientists. 


NAME 


3 The business partners were mar- 
ried in 1986. Earle continued to 
lobby hard for vehicles that would 
80 deeper than Deep Rover, whose 
maximum depth was 3,000 feet. 

“Graham was the skeptical engi- 
neer,” she said in an interview. “I 
kept prodding him: ‘I want to go. 

Ow Can we not go?’ It was incon- 
ceivable to me not to have access to 
such a unique environment.” 

Hawkes said the goal appealed to 
his sense of adventure and a desire 
to build something that would be 
“elegant and simple.” 

The first sketches of a winged 
vehicle were made around 1984. It 
was soon dubbed Deep Flight. The 
idea was for it to be naturally buoy- 
ant, with the wings driving it down. 
Its buoyancy is a safety feature be- 
cause in the event of engine failure 
or other kinds of problems, it will 
rise to the ocean surface automati- 
cally. But the materials available 
then limited its projected depth to 
about 4,000 feet. . 

By the late 1980s two vehicles 
were largely finished, but the work 
slowed as the marriage came apart 
and the design team split up. Earle 
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-went to Washington in 1990 to be- 
come the chief scientist of the Na- 
tional Oceanic and Atmospheric Ad- 
ministration. The marriage ended 
in divorce last year. 

Yet the two continue to work to- 
gether. And both still dream of ex- 
‘ploring the deepest parts of the 
ocean in small submarines, togeth- 
er, as it turns out. 

Earlier this year, work on Deep 
Flight was renewed as the Japanese 
government pushed ahead with 
plans to put people on the bottom of 
the Mariana Trench. Although two 
men in 1960 ventured to that alien 
locale for 20 minutes, no one over 
the decades has dared follow suit. 

Hawkes’ goal is now to finish 
Deep Flight as quickly as possible, 
sending it down next year to 4,000 
feet, which would set a new record 
for a solo dive. Then, if sufficient 
money can be raised, the team 
plans to build a pair of vehicles 
known as Deep Flight Two, using 
the same general design for an un- 
derwater plane but with the addi- 
tion of super-strong materials, like 
the advanced ceramics now coming 
on the market. % 

Hawkes and Earle plan to pilot 
the twin craft into the trench side 
by side. 
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The DSPA was formed in 1967 to provide for a free interchange of 
information relative to manned submersible design, operations, 
techniques, and materials in order to further the safe and peaceful 
progress of man into the deep oceans. 


Requests for information or contributions of items for inclusion in 
future Newsletters may be addressed to: 


Robert K.R. Worthington or Donald E. Saner 


President & Editor,DSPA Sec'y/Treasurer,DSPA 
3005 Curie St. 9182 Newmont Dr. 
San Diego, CA 92122, USA San Diego, CA 92129,USA 


Correspondence relative to membership or orders for DSPA insignia 
items may be addressed to: 


Willis Forman 

Membership Chairman, DSPA 
3347 Mohican Ave. 

san DiLeso ye CA. 02 1 USA 


EDITORIAL NOTES & COMMENTS 


Hallejiah! This is the Newsletter for 1994! Your Editor has a whole 
raft of excuses but no real justification for his failure to publish. 
It's high time you threw the bum out and put a young hotshot in 
office , enen though I am a Republican. If members could be induced 
to send in regular reports of operations, observations, problems, 
ideas, and experiences in general, we could have a more exciting 

and useful Newsletter, briefer and much more frequent. How about it? 
I apologize about the lack of timeliness of some of the "news" items 
in this edition, but time has way of getting out of hand! Anyway, 
there is bound to be someone who missed that old item and will find 


it ofinterest. 


Membership-Despite disquieting rumors to the contrary, ghe DSPA does 
not and will not reject any applicants, including "minopities, who 
satisfy the requirements of the DSPA Constitution for member or 
associate member. The sole exception to this policy was the rejection 
of USSR pilots in the past due to possible security conflicts where 
active-duty U.S Navy members were involved. It remains our goal to 
extend membership to all qualified persons operating or peripherally 
involved with deep submersibles. 


Annual dues-for 1995 remain unchanged at $15.00 for North American 
addresses and $20.00 for others. Send to our Treasurer, Don Saner. 
Prompt payment and notification of address changes would greatly 
ease his workload. Remember, your officers get no remuneration other 
than your good will.--Don has just given me a revised DSPA address 
list which I will distribute with this Newaletter. Thanks, Don! 
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e following who have 


th 
NewsUember=s Nota RL poe mea Tim Askew,dYr-3 
reported subsequent to vue last Newsle eat Horrigan; Ed 
BCD ONY eee William Gash) evi aaa: Norquist: Ross saxon, 
Lancaster; Walt Mazzone; John Michel; Dave 


Dave Slater; Brian Weisbarth. 
arianas Trench dive 


h Anniversary of the famous BS ad5s Se onde is 


TRIESTE-The 35t 
n Diego on 4 March, 


will be celebrated at Sa 
Andy Rechnitzer. 


6 
BBCinterviewed Bob Worthington a Ss SIU VERSWUES Gee ) 
personnel for the BBC "Nautilus Programme" series on t ‘e a 
of submarines. Silversides, now on display at Muskegon, pi Poe 

feagtured as representative of the submarine war 
The series should be released early in 195, probably on PBS. 


and members of DSPA who have 


IN MEMORIAM- Among those friends 
e last Newsletter are theffol=- 


made the last long dive since th 


lowing: . 
o Allyn C. Vine, oceanographer and retired senior scientist at 


Woods Hole Oceanographic Institute, developer of ALVIN. 

> Rear Admiral "Pete”Summers, developer of DEEP QUEST at LMSC. 
o Dr. Ken Mackenzie,a U.S. Navy scientist ywho was a pioneer of 
ASW technology and made some 50 dives in bahyscaphes and submer- 
sibles. DSPWAssociate Member. 


o HowardTalkington, marine scientist. 
o Tom Devine, President, Marine Services Commercial Diving Co., 


Corporate Member and enthusiastic supporter of DSPA. 
o Robert E. Davis, former crew member of DEEP STAR 2000/4000. 


Will Forman has disclosed that his book on American deep submer- 
Sibles which has been in preparation for some three years is 
nearing fruition. The first draft completion date is set for 


1 April 1995. 


Ada Rebikoff wrote on 6/25/94 that Dimitri had knee replacement 
surgery on 31 March and suffered a stroke five days later. He 

was scheduled to go home from rehabilitation hospital at the end 
of June, much improved but still unable to write or formulate full 
sentences. We hope he has fully recovered by this time. 


RADM G.W. Davis VI became Oceanographer of the Navy on 6/20/94. 


Termination of Membership in DSPA is regretably forced due to non- 
payment of dues as follows: Collins 'Q4, Hannan '94, Junos '94 
Parker '93 & '94, David Slater '93 & '94, Thompson '94, Van Dover 
193 & 194, 
Pat Smalefinds interest in Jeanne Bennett's (ATLANTIS IX) stated 
policy of having young children passengers sitting with the pilot 
to encourage their interest in math and science. He had experience 
on ODYSSEY I with an ABS inspector who was in favor of a partial 
acrylic bulkhead to sepapate pilot from passengers 
Ed. Note: Pat has been my most loyal Sonvnibuter bo the Newslet- 
Stcrmeltais with great regret thab I report his decision touresign 
from DSPA and plans to “concentrate strictly on hyperbaric dive 
operations from now on". Our best wishes go with you, Pat! 
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DSPA MONTHLY LUNCH MEETINGS were held as follows: 
Se ER IE TINGS 


9/16/93--13 members and 8 guests present.Spkr: 


Andy Rechnitzer of 


DSPA. Subject: Exploring Lake Baikal. 


10/21/93--10 members and 14 
DSPA and National Geographic 
wreck of KOMSOMOLETS, 


11/18/93--22 members and 1 
DSP& and DELTA Oceanograph 
of LUSITANIA. 


2/10/94--(no muster kept) Spkr: 


guests present. Spkr: Ralph White of 
- Subject: Diving in the MIR's on the 


3 guests present. Spkr: Rich Slater of 
ics. Subject: Diving in DELTA on the wreck 


Phil Neuttonn of CAN-DIVE.Subject: 


History and Continuing development of NEWT-SUIT. 


3/17/94--13 members and 5 guests present. Spkr: Larry Shumaker of 


DSPA. Subject: Training a submersible pilo 


Caribbean. 


4/21/94--16 members 
Subject: History of diving. 


2/19/94-- 17 members and 9 guests present. Spkr: Capt. 


and 13 guests present. Spkr: 


Lone Pe™ 1205 sine bne 


Walt Mazzone of NOSC. 


Tom Etter, CO 


USS MCKEE: Subject: The NRL research submarine. 


6/16/94--14 members and 8 guests present. Spkr: 


Kevin jJdardy* of Si. o. 


Subject: '94 Human-powered Submarine Races. 


(/21/94--12 members and 
S.1.0. Subject: El Nifo. 


8/18/94--(no muster kept) Spkr: 
art of painting seascapes. 


9/15/94--16 members and 8 
Subject: Shark research. 


10/20/94--16 members and 8 
of Deep Submergence Unit, 
operations in "94, 


10 guests present. Spkr: Richard Timme of 
Richard Timme of §.I.0. Subject: The 
guests present. Spkr: Scott Johnson of NOSC. 


guests Present. Spkr: Cdr. Don Northam, Xo 
San Diego. Subject: U§ Navy DSRV and DSsy 


11/17/94--18 members and 6 guests present. Spkr: Chris Ijames of 


DELTA Oceanographies. 
FITZGERALD. 


INTERNATIONAL SAFETY GUIDE- 
LINES FOR THE OPERATION OF - 
TOURIST SUBMERSIBLES 

Edited by John A. Pritzlaff and published 
by the Society of Naval Architects and 
Marine Engineers. This book was written 
as part of a SNAME/MTS Tourist 
Submersible Safety Project and under 
contract with the U.S. Coast Guard. This 
hard back book was generated in response 
to an industry where profit drives the 
construction and equipment costs, possibly 


Subject ;Diving in DELTA on the wreck of EDMOND 


at the expense of safety. The book begins 
with background on how the Standard 
came to be, a description of the industry 
and a dedication to R. Frank Busby, 
followed by 15 technical sections. Wiehe 
first three sections deal with tourist i 
submersible “personnel”, “plans and | 
procedures” and “equipment” respectfully. 
The remaining 12 sections are various 
appendices, making up the majority of the 
book. These sections address inspection, 
certification, stability, Safety, regulations. 
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COMMENTARY 


Manned Versus Unmanned Systems: 


A Complementary Approach 


he technology of manned submersibles has 

enabled great strides in undersea discovery. 
While initial work was principally observational 
in nature, experience with the vehicles has 
resulted in sensors and techniques providing 
quantitative data. In addition, the manipulative 
capabilities of submersibles resulting from the 
mass of these vehicles and the three-dimension- 
al visual perception of their occupants has led 
to extensive development of sampling equip- 
ment and experimental techniques tailored for 
their use. The benefits of manned submersibles 
resulting from placing a human in the environ- 
ment and providing freedom from the surface 
are obtained at a cost in terms of size and 
power limitations. As a result, these vehicles are 
routinely utilized for research and experimenta- 
tion in small, carefully selected areas of the 
seafloor. 

Since their development by the U.S. 

Navy in the late sixties, remotely operated vehi- 
cles (ROVs) have found acceptance as valuable 
tools by both defense and commercial enterpris- 
es worldwide. Trends in sensor and vehicle con- 
trol technology now permit remote unmanned 
systems to offer the scientific community oppor- 
tunities to obtain both observation and quantita- 
tive data of increasingly fine resolution. Unlike 
manned vehicles, ROVs can have near unlimited 
power and duration, which allow their capabili- 
ties to be utilized over larger areas. Additionally, 
their umbilical link to the surface allows pro- 
cessing and analysis of collected data to be 
accomplished in the relative comfort of a sur- 
face ship using manpower and techniques not 
possible in a submersible. An ROV working on 
the sea bottom can become part of an ideal envi- 
ronment in which to make measurements, ana- 
lyze data, and modify survey strategy according 
to research goals. 

The availability of deep diving sub- 
mersibles and the recent proliferation of ROVs 
provide the scientific community with rich 
opportunity to determine the relative benefits of 
these highly capable research tools. Submers- 
‘ibles continue to be best suited for work 
focused on a relatively small area; they are the 
surgeon's scalpel employed once the location of 
interest has been carefully determined. ROVs 
provide an effective means of presenting a larger 
picture and placing detailed work in a more 
complete context. However, as time progresses, 
this generalization becomes less fitting. Sensors, 
tools, and techniques developed for either type 
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of vehicle benefit the other a erie. Woods Hole Oceanograp hic 
tween their capabilities ten . } Institution 

aie ROVs provide a real-time surface a Woods Hole, Massachusetts 

which should direct the scientific community to 

develop instruments designed to exploit this Barrie B. Walden . 

capability. The wide variety of ROVs becomung Woods Hole Oceanographic 

i facil lution and employ- Institution 
See Tate Woods Hole, Massachusetts 


ment of new sensors. Tools and techniques 
developed for one ROV are generally trans- 
portable to another, providing opportunities for 
more frequent application of scientific tech- 
niques from these platforms. AS ROV systems 
continue to mature and the designers of scientif- 
ic tools become more familiar with this type of 
platform, a standard interface to ROV telemetry 
may develop. In some respects this is already 
occurring as serial communications become 
widely supported by vehicle telemetry systems. 
Perhaps the best current example is the toolsled 
concept specified in the new Monterey Bay 
Aquarium Research Institute (€MBARI) ROV 
design. Such an idea has been used in commer- 
cial ROVs for some time, but MBARI’s initiative 
may provide science users of all research ROV 
systems unprecedented ease of installation for 
their sensors. With some forethought, this prin- 
ciple may be extended to include manned sub- 
mersibles as well. While it is important to 
acknowledge that there are specific attributes of 
each system that may invalidate such transport 
of tools between manned systems and ROVs, it 
is fair to say that the rapid development of sen- 
sors for unmanned systems will enhance the 
utility of existing manned vehicles. Alvin and 
the Jason ROV have already shared both tools 
and sensors. Present plans at Woods Hole 
Oceanographic Institution (WHOI) call for Alvin 
and Jason operations to be merged completely 
by 1995. Both platforms will share a common 
technology and personnel base and form a sym- 
biotic relationship that combines the best quali- 
ties of each system. 

- Too much has been made of the com- 
petition between manned and unmanned sys- 
tems. It has even been suggested that remote 
technologies will replace manned submersibles. 
While this may eventually be true, current state 
of the art for ROVs is far from justifying such an 
outcome. 

At present, if one expects an ROV to 
have the same capabilities of a manned subma- 
rine, and vice versa, they are bound to be disap- 
pointed. One cannot replace the other. The two 
technologies must be viewed as complementary» 
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WHAT'S WRONG WITH 
MANNED SUBMERSIBLES? 


Beginning in the early 1960’s, manned submersibles seemed to be the vehicle to take man into the deep un- 
known in a fashion similar to spacecraft. In fact, man did use submersibles to explore “innerspace ’’, the hidden 
world that covers three-fourths of our Earth’s surface. 


At last count, over 200 manned submersibles (not counting military submarines) have been built and used to 
explore the ocean’s depths. Then why has the use of manned subs gotten such a bad rap? The oil industry, the 
same industry that gave birth to commercial submarines years ago, refuses to use them. Diving appears to be 
much more dangerous then operating a one atmosphere sub. 


Today we are spending a lot of money trying to improve the resolution of imaging systems, artificial intelli- 
gence and robotic arms, that probably will never approach the sensitivity, computing power and dexterity of the 
human body. All of this begins to sound like the last breath of a dying breed. However, the question remains— 


what’s wrong with manned submersibles? 


There is no doubt that it is the age of ROVs, AUVs and other automated underwater robots, that make very 
hazardous work safe for humans. Manned submersibles have been declared unsafe by many, yet the safety 
record of these machines rival that of commercial aircraft. When a thruster stops on a jet, the plane falls out of 
the sky. When a thruster stops on a sub, it routinely floats to the surface. Subs are intrinsically safe, but like all 
machines, as safe as their operators. Others have said they are expensive to operate, yet they are much less 
complex than a work class ROV and represent age old proven technology. Turnaround time is a big complaint, 
yet this is all related to the mission it is to perform. The U.S. Navy operates over 60 688-class submarines, with 
crews of about 150. That is over 8,000 people sailing the ocean in subs. Tourist subs carrying 40 people are 


being introduced at an increasing rate. 


So what is the point of all this? Simply, that manned submersibles, the covered wagons of ocean exploration, 
have been misunderstood. They have a very important place in our world of exploration, science, education and 
transportation. A big comeback may be on the horizon, at least some hope so. UN&T 5 
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Charles Simpson 
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Ryder Station 
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Members of the Deep Submersibl 
% Mr. Don Saner 

9182 Newmont Dr. 

San Diego, CA 92129-3379 

Dear Don end, sh mbership card for 1994 


Me 
I received my Honorary I truly do consider 


and I thank you from the bottom of my heart. 


it a great honor. 
- I don't know if I've ever told you all, but I 


have gotten a great deal of pleasure over many years from being 
considered your friend. I deeply appreciate your interest in the 
ONE HALF FATHOM, and your help with information and our covers. 
If it were not for the help of the people in the oceanographic 
community , there would not be a ONE HALF FATHOM. We hope that 
since we have become a focal point for information about the subs, 
habitats, ROVs, etc., that we are providing a vital service to 
all of you , too. : 

I was looking in my record book and I found 
that I sent out my very first oceanographic covers to ALVIN in 
Jan. 1967, Many years and many covers ago. And now 27 years later 
ee still doing it. I started the newsletter from scratch in 1972. 

en it was only 4 pages, And now we do from 10 to 15 or more 

piages 11 times a year, - 

Thank you again for the joy you have given me, 


Best wishes to all, 


in 


Ss 


ALL SU 


(year. 


NAME. AND 
END 


PLEASE 


Deep Ocean Engineering 
Delivers New Deep Rovers 

Deep Ocean Engineering Inc. (Sar 
Leandro, California) delivered a pair 
of its new two-passenger DR/O0z 
Deep Rover manned submersibles tc 
Aquaplus, a French societe anonyme. 
The design is similar in appearance 


SUBMERSIBLE SYSTEMS TECHNOLOGY, INC. 


- 3825 INVESTMENT LANE, #1 m AIVIERA BEACH, FLORIDA 33404 
TEL: (407) 863-6001 FAX NO: (407) 863-6002 


Send $20.00 (U.S.) for our color video ($30.00 U.S. Overseas] 


but has significant improvements ove 
its one-person predecessor— Dee; 
Rover. (See Sea Technology, Decem- 
ber 1993, p. 103.) 

The DR1002 has a single 13-centi- 
meter-thick transparent acrylic sphere. 
known as a “Nemo Window,” as its 
pressure hull. Electrical, mechanical. 
and gas penetrations are located in 
the aluminum top port and the hatch 
is located at the bottom of the sphere. 
Normal pilot access is made while the 
submersible is on the deck of the 


_ Ship, but the design allows tora safe 
emergency exit when the submersible 
is in the water, even in rough seas. 

A pair of six-function Hawkes sen- 
sory manipulators, a third-generation 
design that incorporates advanced 
lightweight materials, may be con- 
trolled simultaneously with the sub- 
mersible’s thrusters by a single pilot. 

Sea trials were conducted during a 

| period of 28 days in Port Hueneme. 

California, using local ships of oppor- 

tunity. Murphy's Law wreaked havoc: 

the bow thruster of one support ship 
broke loose from its mounts, another 
ship’s crane broke down twice during 


REEF RANGER SUBMARINE 


CHARACTERISTICS 


A. Operating Depth 
B. Weight (Dry in Air) 
C. Overall Dimensions 


120' Feet (36m) 
1550 Ibs. (705Kq) 
15'11" x 44"x54" 
(485 x 112 x 137cm) 
D. Personnel ; 3 Divers* 


E. Hull Materials Aluminum/Fiberglass S€parate recoveries, the arrival of 
F. Battery 48/220 (VDC/A.H.) large container ships repeatedly forced 
G. Speed 3.5 Kts. relocation of the staging area. electri- 
H. Range 20 Nautical Miles 


cal connectors filled with salt water, 


*Pilot and Passengers must be Certified Divers and a rare southern California down- 


pour had electrical engineers work- 


OPTIONAL EQUIPMENT 


STANDARD EQUIPMENT ne with their feet in puddles 6 inches 
eep. 

& TRAINING After a number of “shakedown” 
A. Battery Charger A. Trailer dives in the harbor. progressively 
B. Operations & Maintenance Training B. Lighting System deeper ocean-water dives were made 
C. Maintenance & Operations Manuals C. Variable Ballast in the vicinity of Santa Cruz Island. 
D. Electrical System Meter > aaa bed By the end of the test period, both 
E corneas E Emergency Strobe Light submersibles had completed dives to 
G. iittingt Harness G. Emergency Radio Beacon their full rated depth of 1,000 meters 
H. Underwater P/A System under the watchful of eyes of the sur- 

l. 


Spare Parts & Tool Kit veyor from the American Bureau of 
Shipping. 
Aquaplus intends to use the two 


DR1002s to create a series of prime- 
time programs television about the 
underwater world. One su bmersible, 
designated as the camera platform, 
carries a full suite of broadcast-q uality 
video equipment including three high- 
intensity lamps. These lamps, origi- 
nally designed by IFREMER, are 
practically identical to those used on 

-7- the French Submersible Nautile to 
film the Titanic. 


FIG. 2. UNDERWATER TANKER 


$ ~ Endurance, days vssssvescse.. 
SiCrewipersiiistioe seseseeenasscsssnntnseetnsereeee 35 


Underwater Transport Container 
Carrier (Fig. 1) 

Purpose: 

The underwater nuclear — powered transport 
container carrier is intended for regular rapid 
shipping of general cargo in ISO standard con- 
tainers between Atlantic and Pacific ports 
along transarctic lines. 


Characteristics: 
Length overall, m ........ssssccssccssssssseessess 238.0 
Width overall, m 
| UU evened oh 1A) ee BR eae 
Mean draught, m: 
IFRg "elas eee ee ey 
11.400 t-load . 
HUN =] Gadget een scott ere e.. 
Container capacity (ISO standard 
20' containers), PCS .........-sssesssveeseres 
Tonnage Max, t ....ceecsseccsseecsseecsene 
Full underwater speed, kts ... 
Endurance, days ..........ccss- = 
(Grew) Dersmret et cies cctescriencitteence 35 


Underwater Tanker (Fig. 2) 

Purpose: 

The underwater nuclear-powered tanker is 
intended for taking crude oil and oil product 
(up to four kinds at the same time) out from 
arctic sea and shore deposits and unloading in 
different ports in any sequence. 


Characteristics: 
Length overall (without propeller), m .. 238.0 
Width overall, m o....c..ccscccccsssssscecsssssssses 26.8 
utihelghismpesen sgt ee 20.2 
Mean draught, m: 

Ligh Re ees eo 10.5 


_ with the load of 0.83 t/mé density ....... 16.5 
Tonnage mak, t .....ssssssvesssssssssseecece: 
Full underwater speed, kts 


| 
Such ts the state of uncertainty in the West | 
regarding the present structure of the old | 
USSR that I have to apologise to any of the | 
previous members of the USSR that may ' 
become aftronted by the use of Russian in the | 
title. I could have used CIS but this seems 
rather general. In order to avoid further confu- 
sion this survey will consider projects from 
individual centres, since similar underwater 
systems seem to have been developed in differ- 
ent institutions. | 
Also, looking over the considerable array of 
underwater vehicles that have been proposed, | 
it 1s difficult to establish which are available as 
hardware, and which as design concepts. One 
has to interpret the ‘English’, noting the use of 
words such as intended’, which does not indi- 
cate how far the design has proceeded beyond 
the concept stage. The characteristics of the 
vehicles outlined below are compiled from the 
basic information offered to ourselves. Vehi- 
cles and producs from other establishments 
will appear in the IUSD November/December | 


Issue. 
Ed Patterson — Editor 


Bo 
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TRITON Manned Submersible 


Purpose: 

The submersible is designed as a steerable and 
manoeuvrable vehicle with navigation, com- 
munication and automatic control, a station- 
ary breathing system and corrosion-resistant 
hull 


The vehicle can be used for: inspection, 
defectation and maintenance of pipelines and 
underwater structures, together with various’ 
sea bed investigations, etc. 


zea 


FIG. 3. UNDERWATER EXCURSION COMPLEX 


ects 


pi es ie 


Underwater speed, kts .........0.sssesceece: 6.0 
Range, miles 
Endurance, h 
Crew (skin-divers), pers. ..........--sescecsesesees 2 


Engineering support at a base: 
Storage — on keelblocks or a transport 
trailer. 
Launching — by any crane with the lifting 
capacity of 2.0t and more. 
Media supply — 200 kgF/cm2 compressed 
air, breathing media, inert gas, fresh 
water. ° 
Equipment — the storage battery 
charging stand. 


ARGO-2/4 Underwater Excursion 
Complex (Fig. 3) 


ARGO-2 is an underwater excursion complex 
comprising a manned tethered self-propelled 
submersible and intended for deployment 
from an ocean cruise motor ship deck in open 
seas, 

ARGO-4 isthe similar complex with the sub- 
mersible operating from shore-based struc- 
tures. 

A radio system allows the passengers to lis- 
ten to the pilot commentaries or pre-recorded 
tapes. 


Characteristics: 

Manned tethered self-propelled submersible. 
Diving depthymta. ete gee = 50 
NCH fi ected eee hee 1 


8 
Length x width x height, m ..... 63x 4.1x%33 
Speed max., kts 


eet 
a 


eee 


FIG. 4. UNDERWATER EXCURSION COMPLEX 


FIG. 5. SADKO UNDERWATER 
PASSENGER COMPLEX 


LN 
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FIG. 6. ARGO 3 UNDERWATER EXCURSION 
COMPLEX 


FIG. 7. THETIS-N 
UNDERWATER TOWED 


MANNED 
OBSERVATION 
VEHICLE 


Rus Autonomous Manned Submersible 


“Rus” Submersible is intended for: 

— search, investigation and photographing 
of objects on the sea bottom; 

— inspection of underwater structures; 

— underwater technical operations with the 
help of seven-stage manipulators; 

— lifting of objects with the weight of up to 
200kg to the surface; 

— soil sampling; 

— drilling of rocks down to 3m; 

“Rus” Submersible is capable of submerging 
to the depth of 6000m andis fitted with precise 
ELF UNDERWATER AUTONOMOUS navigation equipment, TV and photo cameras, 
FIG. 8. CONSH two manipulators with a set of replaceable 
MANNED OBSERVATION VEHICLE tools. The motion control system provides for 
investigations in the automatic mode of opera- 
tion according to the prescribed program. 


i 
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Characteristics: 
Overall dimensions, m: 
length x width x height ........... 8x3.7x37 
| Weightét eee een 
Diving depth, m. .......sceccccosseeeeseeerssseeoes 6000 
Speed max, kts cesses 2.5-3.0 
FIG. 9. INVESTIGATOR DIESEL-ELECTRIC Endurance, h: 
SUBMARINE NOTMaAl 5.5, ssceditss,seutiessnvces eee 12 
OMETBONCY: cacteazecscseschesssosrins.octtecnseetbacteee 80 
Time of diving (surfacing) to the depth 
Of 6000 m, Bh oiaaa.sccsssscesesssevseneeteecsenescees 2.5 


THETIS-N Underwater Towed Manned 
Observation Vehicle (Fig. 7) 

ThaeN Underwater Vehicle is intended for 
underwater observation to investigate fish 
behaviour in the operation zones of fishery 
implements as well as the working process 0 
such implements. 


Characteristics: 
Diving depth, m: 
jn a towing MOE .......essssrosesnnsenssserseensee 
in a hydrostatic mode .. is 
Displacement, t ....--vsensnmnsenmarnenranneres 
Overall dimensions, m: 
Tergth ..esessssssssessee svenennesnneninnnse : 
width (depressor WINGS SPAN) «....+...--0-00- 9+ 
Towing speed, Kts .........ssssvsreesersssssee 
Endurance (as to the life support 
MEANS), br sseessvesssesssessseseessesescenensnnnnssereceee 
CONSHELF — Underwater Autonomous 
Manned Observation Vehicle (Fig. 8) 


The vehicle is designed for visual inspection of 
the sea floor areas before drilling rig installa- 
tion and underwater pipeline or cable laying, 
preventative inspection in the course of dril- 
ling, underwater pipeline or cable mainte- 
nance, and the lifting of small objects to the sea 
surface. 

The vehicle is fitted with modern naviga- 
tion, hydroacoustic and communication equip- 
ment, motion control system and a modular 
manipulator for underwater tanks. 


Characteristics: 
Diving depth, m 
Weight, t .........00. 
Overall dimensions, m 


Endurance, h: 
as to electric power StOTAge -.........:..0+--0000 6 
as to the life support MeAMS «..........---++-+- 72 
CYeW, POLS. scecssssssseccsecesscececceccceeseesesecseerensnan 2 


“INVESTIGATOR” Diesel-Electric 
Submarine (Fig. 9) 

Purpose: 

A diesel-electric submarine designed as well 
steerable, manoeuvrable and seaworthy ves- 
sel. The submarine is equipped with naviga- 
tion. communication, hydroacoustic and radar 
means as well as with computer-aided 
facilities for movement control, two hydraulic 
manipulators and drilling unit. 


Characteristics: 
Displacement norm., M3 ....cccccesssssssesses 250 
Diving depth max., M ..cccsccsccssccscsssessereeee 200 
Length im. ...<.atee meanest ier pata. 31.5 
Underwater speed, kts. 
tal aa eae eta bet aes 6.5 
Bes ECONOMIC Haare Meier ei Se. 4.0 
While searching: .ssssssssssssssssseessesee 1.0-1.5 


ndurance, days 


sree ersseeenee 


RUSSIAN MIDGET SUB 


Russian Malachite (St. Petersburg) marine 
g bureau has developed a 

f the Triton design first 
e Triton 2 has 

t and 


engineerin 
“stretch” version O 
introduced last year. Th 
been stretched from I7 feet to 30 fee 
can carry six swimmers. It can dive to 

130 feet and cruise at a speed of six knots. 
Endurance has been increased to 12 hours 
and the displacement has jumped from 1.6 
tons to 5.7 tons. As with the 230 ton 
Pyranja (UN&T, Sep/Oct 1993, pg. 16), 
the sub can be leased. A commercial 
version of the Pyranja is also being 
offered that is fitted with two hydraulic 
manipulators and a drilling unit. 


NEW TOURIST SUB 


Next summer the Seamaid TSIV,a70 , 
feet long, 50 passenger submarine, will 
begin taking passengers to depths of 450 
feet off the West Indian island of 
Martinique. The submarine will also 
deploy a small camera-carrying ROV. 
The sub has an electrohydraulic drive 
supplied by pumps powered by batteries 
(630 kilowatt hours). The submarine is 
built by Bruker Meerestechnik in 
Karlsruhe, Germany. 


' 


Underwater with silver-zinc 
Various silver-based batteries have been 
developed for underwater vehicle propulsion 
systems such as torpedoes. Silver-aluminum 
batteries are typically found in smaller torpe- 
does while silver-zinc units power heavy 


weight torpedoes. The silver-zinc batteries 
found in large torpedoes can provide up to 
100 kW over 15 minutes and, together with 
advanced-technology electric motors, propel 
the torpedoes at over 50 knots. 


Suppliers of silver-based batteries include 


Eagle Picher and Saft. Compared with 
NiCds, silver-zinc batteries provide about 
twice the energy density and almost four 
times the power density. Previously limited 
exclusively to defense applications because 
of their high cost, silver-zinc batteries have 


recently become an enabling technology for — 


emerging medical systems such as advanced 
CPR units. “Medical systems can afford the 
premium price and they need the safety, 
reliability and high power density offered by 
silver-zinc,” observes Lee Miller, director of 
marketing with Eagle Picher. 

Eagle Picher is also active in the devel- 
opment of advanced silver-hydrogen and 
silver-metal-hydride rechargeable batteries. 
Silver-hydrogen and silver-metal-hydride 
batteries offer higher energy densities but 
shorter cycle lives compared with their 
nickel-based counterparts. “We can begin 
production of silver-hydrogen cells on short 
notice, but silver-metal-hydride will require 
more development before it's ready for pro- 
duction,” says Miller. 
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Nuclear threat 
2 Mahia 
‘still murky secret 
it | ne eest ‘ ae PAE os «yi. 
BY BRUCE V. BIGELOW 
Staff Writer : 
he term the U.S. military uses to describe an 

ong accident involving a nuclear weapon is “broker 
(8 arrow.” 
ne As military jargon goes, it seems uncharacteristi- 

'y artful — even poetic. In most cases, it means a 

uclear bomb or missile has been lost. : 

- Now that the post-nuclear age is about to enter its 
seith decade, a lot of folks may think that, well, acci- 
‘dents happen and such mishaps probably have oc- 
‘gurred from time to time. 

&. But it may come asa surprise that since World 
War II there have been at least 50 broken arrows — 
t is, 50 nukes lost in the oceans of the world. 
%+ The number was disclosed a few years ago by the 
‘$nvironmental group Greenpeace, which obtained 
the details chiefly from U.S. government records. 

. Nobody has disputed the figure, although experts 
note that most of the warheads were lost in acci- 
dents involving Russian submarines. In one case, a 

ussian nuclear-powered submarine sank near Ber- 
uda in 1986 with 32 nuclear warheads aboard, ac- 
ting for almost two-thirds of the lost nukes. 

* The number also sounds about right to Will For- 

in, a 69-year-old San Diego resident who’s writing 
a history about American deep-diving submarines. 
_ As it turns out, the development of small,deep- ; 
ving submersibles became somewhat intertwined 
with the U.S. government's desire to locate and sal- 
vage lost warheads from the bottom of the ocean. 
» As a civilian engineer, Forman participated in the 
Navy’s frantic search for a hydrogen bomb that fell 
to the Ocean near the coastal village of Palomares, 
ary ee 7 1966. : 
> At the time, Forman had built a one-of-a-kind sub- 
mersible called Deep Jeep at the Navy’s China Lake 
apons testing laboratory, a place he calls “home of 
e sidewinder missile.” Forman’s funnel-shaped sub 


rwater equipment then available. 


Sponding to such events. After weeks of intensive 
Jearching, the Navy finally recovered the bomb after 
t was discovered by a civilian research submarine 


| 3 ' 
, ‘© While Palomares provoked a highly publicized in- 


‘€ernational crisis, the U.S. government typicall 

‘fevealed as little as possible about similar neat 

# Itbringsa modicum of relief to know that under 

The terms ofa treaty signed by the United States and 

‘Russia ue eee tactical nuclear weapons have been 

ort, ; om Hane rua aircraft on patrol around the 

‘2 As for the nukes already lost, F i 

a 5 6 5 3 y orman 

ential risk of contamination in the dbcscnteea gens 
jonment has been smothered in secrecy sha 


Radioactivi 


ty reported leaking» 


from sunken Soviet submarine 


NEW YORK TIMES NEWS SERVICE 


NEW YORK — Russian scien- 
tists have told U.S. experts that a 
Soviet nuclear submarine that sank 
seven years ago 500 miles east of 


Bermuda is broken up and leaking - 


radioactivity into an area of strong 
currents, raising the threat of envi- 
ronmental poisoning. 

Although the sinking was widely 
reported, there have been no public 
reports about the state of the sub i in 
the 3-mile-deep water. 

Under discussion is the possibili- 
ty of monitoring the area to learn 
whether radiation is moving toward 
fishing grounds or Bermuda. Al- 
though hundreds of miles from the 
site, the island lies in the direction 
of the deep current flow. 3! 

“It’s hard to say this is an enor- 
mous ecological disaster, but it’s 
equally hard to say we should forget 
about it,” said Dr. Charles Hollister, 
a senior scientist at the Woods Hole 


Oceanographic Institution on Cape 
Cod, Mass., after returning from a 
nits to Russia, 

' He said that, at worst, the radia- 
tion probably had moved a few 
miles toward Bermuda, and that no 
major fisheries are near the site. 


The vessel is a Yankee-class sub 
capable of carrying 16 long-range 
nuclear missiles. Crippled by explo- 
sion and fire, it sank in October 


1986 after all but three or four ~ 


crew members had fled while the 
sub was surfaced. 1... 

Of the many Soviet submarines. 
that sank in the Cold War, this one 
had the most nuclear equipment, 


‘making it an environmental time r] 


bomb in the eyes of many analysts. 
carried two nuclear reactors, two * 


a GaP 


Cone idst week at'a symposium in 
St. Petersburg at the government’s 
Rubin Bureau, where most of Mos- 


cow’s su 


bmarines are designed. In 


all, 48 people attended, including 
Hollister and William Lange from 
Woods Hole. Woods Hole, a private 
group, has long monitored radioac- 


tivity at 


sea, working for the Navy 


and other federal agencies. 


Hollister and Lange said the Rus- 
‘sians had reported in private con- 


versations that the missiles and 
warheads were “badly damaged and 


‘scattered on the sea floor.” 


The 


American scientists quoted Nikolai 
« Nosov, deputy chief designer at the 

Rubin Bureau, as saying it was “cer- 
“tain that the warheads are badly 
Experts say the sub probably had , corroded and aking plutonium and 


nuclear-tipped torpedoes and 16 *, » ‘btie inéeting was éalled to ‘dis- 
long-range. missiles, . each with or, ‘cuss: anottier lost Soviet sub, the 
+, Komsomolets, which sank in 1989 
The condition of tt of the ae was an “about 300 miles off Norway. 


nuclear warheads. Beye a 


Wrapping a sunken sub in gel 
t LONDON — Russia wants to entomb a subma- 
rine that sank off the coast of Norway in a harden- 
ing gel thet would absorb radioactivity leaking from 
tie rinken Bea 
Russia’s Environment Minister Viktor Danilav- 
Danilyan said raising the submarine would be too 


The Russian propoeal is untested, but could prove 
to be a valuable technique if it’s successful, said 
. Paul Beaver, senior publisher with Jane's Informa- 
tion Groun. [fit works, the process could be used 
“to deal with dozens of other nuclear-powered sub- 
marines in the future as Sevier eerenasonn, 


The gel contains ebstance called chitoean, 
which absorbs materials such as plutonium salts. 
The gel would combine with calcium from sea water 
to form a substance that could prevent radioactive 


marine with nuclear warheads on 
ee eoree eewerally raised — and then only 


Beaver said. 
er ide drilling ship Glomar Explorer, char- 


tered by the CIA, brought up the bow sectionofa __ 
psccied nee in 1974 that sank about 750 miles 


northwest of Hawaii. -11- 
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’ ship-repair 
‘plant near phe ietieslan port 


oo: 


‘Japan. Sed eet AT rogerk | + 
: : The ‘ministry ~ ‘said foreign 
icountries: and- international *_or- 
wanizatione ond the. notified in 
dumping was 
secre to. in- 


ety ath 
ul i 
i | 


All 
a 


. 


‘tim 

‘ation that occurs naturally. 

: ‘Officials of the environmental 
‘group said the ships were about 
2295 nautical miles west of Japan’s 
~horthernmost main pigland Hok- 


John Sprange, an activist 
:aboard: the: MV Greenpeace, said 
‘the crew of the one ship was pump- 
ing liquid waste from tanks directly 


‘Russia’ ia begins dumping 


” CHAlTEAx, wr.) 
‘Was C ds/iehy 
ie voe-.¥ fo. 248) 
The Greenpeace monitors re- 


ported seeing several containers 


with radiation symbois on one Rus- 
‘sian ship which they said could 
contain solid wastes. But the Rus- 


> sian Ministry of Environmental 


Russian officials said up to 


70,000 cubic feet of liquid radio- 


‘active waste was to be dumped. 
‘Greenpeace said the waste was pri- 
marily reactor coolant and cleaning 
waters from nuclear-powered 
submarines. 

- Radioactive liquid from the 
Viadivostok ship-repair plant had 
accumulated in tankers near the 


’ coast, one of which fell into dis- 


repair. Military officials were given 
permission to dump from Moscow, 


Sunday: after saying they could not guaran- 


tee the safety of the coast, Vitaly 
Lystsov, a radiation-safety expert 


, at the ministry, told Interfax news 


Russian President Boris 
Yeltsin and Japanese Prime Min- 
ister Morihiro Hosokawa agreed in 
writing Wednesday that Japan and 
Russia felt “serious concern. . . 
about the ocean dumping of radio- 
active waste from the global stand- 
point of the ecological impact of the 


RUSSIAN SUBMARINE 
THREAT 


Recent assessments of Russian submarines 
have shown the new Akula-class subma- 
mines to be as quiet as SSN-688-class 
submarines. Rear Admiral Thomas Ryan, 
director of Navy submarine requirements, 
announced at a recent symposium that in 
ten years the U.S. could be facing a 
Russian submarine force equivalent or 
better than ours. Two new generation 
submarines based on the testing from the 
Beluga submarine (an un-armed sub 
designed to test hydrodynamic and 
propulsion designs) are under design in 
Russia which will probably have even 
more improved capabilities. The Russian 
Navy deployed four new submarines in 
1993 even with the economic problems 
that existed. They were an Akula-class 
attack sub, Oscar II-class cruise missile 
sub, Kilo-class diesel attack sub and a 
Uniform-class nuclear powered auxiliary 
Sub. It has been reported that the Russian 
Navy maintzins a fleet of 184 submarines. 
Currently there is no “threat”, but if Russia 
were to align itself with a third world 
country, the U.S. would have to be able to 
counter. 


NEW SUB FROM THE 
NETHERLANDS 


After five years of development, including 
extensive model tests, a highly maneuver- 
able submarine has been designed. The 
NEYK has a striking teardrop form for 
both hull and superstructure. Ten versions 
are available, including the NEYK 6B 


Pleasure Submarine and Luxury Subma- 
mine. The NEYK 6B pleasure sub with an 
overall length of 20 feet and maximum 
displacement of 3.5 tons, is capable of 
reaching depths from 100 to 200 meters. 
The larger versions up to 62 feet in length 
and displacing 100 tons can accommodate 
10-50 passengers and 2 crew. The 
submanne’s development involved more 
than 7() companies. 


SONARDYNE POSITIONS 
TOWFISH IN 3500 METERS 


Sonardyne Ltd, UK, is playing a key role 
in survey work for the Oman Oil ‘ 
Company’s $5 billion pipeline which a 
carry gas from Oman to India across the 
Arabian Sea. The line will be laid in 
depth up to 3,500 meters. One of four 
surveys by Racal Survey is an ambitious 
two-vessel study of the selected route 
which combines deep tow swath bathym- 
etry, sidescan sonar and sub-bottom 
profiling systems in an AMS 60 towfish 
operated by Williamson & Associates. 
The towfish operates 100 meters above the 
sea floor in water depths to 3,500 meters 
making the layback from the vessel 8,500 
meters. Slant ranges are too long for 
conventional acoustic positioning, so the 
fish was fitted with a modified Sonardyne 
7730 HPR transponder/responder with a 
high powered (208 db) narrow-beam (15 
degrees) transducer end cap. A chase boat 
travels above the tow fish fitted with a 
Sonardyne ultra short baseline positioning 
system. Position of the towfish is obtained 
by the chase boat, whose position is 
determined by Racal’s SkyFix and 
telemetered to the tow vessel. Target 
Positioning is determined with an accuracy 
with a few meters. This pipeline would be 
four times deeper than any existing 
pipeline. The current deepest pipelines are 
at Auger and Marlim and the deepest line 
of similar size is the Transmed pipeline 
from Algeria to Italy. 


MAGNETO- 
HYDRODYNAMIC 
PROPULSION 


The Office of Naval Research is consider- 
ing funding at-sea demonstrations of a 
new submarine propulsion technology, 
referred to as magnetohydrodynamic 
(MHD) propulsion. In 1992, ARPA was 
soliciting proposals for work in this area. 
MHD propulsion would eliminate the 
Principle moving parts of a submarine’s 
propulsion system including the reduction 


gear, shaft and propeller. These would be : 


replaced by a static system using super- 
conducting magnets to generate propul- 
sion power. The interest lies in MHD 
technology greatly teducing the acoustic 
signature of the submarine, which comes 
mainly from propeller noise, thus making 
the sub less detectable. Textron Defense 
Systems was awarded a contract in 1993 
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THE SUBMARn, 
REGISTRY ANy 
BIBLIOGRAPHy 

by John D. Alden (Pike) 

The late Dr. Thomas O. Paine Was be 
known for his management of the spac 
program under NASA, but submarine 
were his first and last love, stemming fro, 
his experience on seven war patro 
aboard the USS Pompon (SS 267) and 
executive officer bringing the capture 
Japanese submarine I-400 to the Unite. 
States. His project was nothing less tha 
“to build and on-line cross-indexed sub 
marine database” listing every subma 
rine ever built and every book and artic|: 
about submarines ever published, “avail 
able to any and all interested research 
ers.” At the time of his death in May, 1992 
he had recorded data on some 8,000 sub 
marines of 50 nations cross-referenced tc 
6,000 books and articles, about half o 
which he held in his own library. 

This massive undertaking was suffi. 
ciently complete to warrant its early pub- 
lication as a research resource, while ef- 
forts are continuing to find a suitable re- 
pository in the U.S. or abroad for the Paine 
library and database. The Submarine Reg- 
istry and Bibliography, by Thomas O. 
Paine assisted by Frederic C.M. 
Paroutaud, of 828 pages, has been pub- 
lished privately by Thomas Paine Associ- 
ates, 2401 Colorade Ave., Suite 178, 
Santa Monica, CA 90404 (price not 
given). A commercial edition is expected 
to be available in the near future. 

This book will be an invaluable resource 


fo any serious researcher on submarine 


to deliver an operational 1S megawatt 
System. The Textron concept is based on 
the application of a magnetic charge to 
water flowing through a segmented 
annular thruster, 15% of the snhmarine’s 
length, built around the hull. In the MHD” 
Process, an electrical current is generated 
by the submarine Power plant and trans- 
ferred to an electrode that combines the 
electric current with a magnetic charge to 
create a “Lorentz force”, which Pushes seq 
water through the thruster moving the sub 
through the water. The Textron concept 
Suggests that an SSN-688 class submarine 
could be propelled to its top speed in 
about three minutes, and because it can be 
Teversed instantly, slowed to a stop in 
about one minute. 


Diesel Engines 
Electrical Paneis 


Hydraulic Pumpe 


Consoletts 
LCD Control/Monitor 


Table folde away Side Tables 
Into pylon storage under 


General Specifications Surface Propulsion Battery & Electrical System Life Support 
Cemfearion ABS +Al Surface Diesels :2x250 HP Main Barrery 240 VDC-1200 A/H Mission Life Support 2 125 hes for 12 passengers 
Operanng Depch 1000 feet Diesei Engine Type : Cummins 250B Main Barvery : 24 VDC-800 A/H + 250 hrs for 6 passengers 
Passeagers iL Shaft Single 3.0* dia. Communicarioa Bartery :24 VDC-400 A/H Emergency Life Support: 150 hrs for 12 passengers 
Cow t Propeller 5 blade, 38" dia Emergency Barrery = 24 VDC-240 ANI CC, Absorbent : MP. Sofaolime/LiOH 
Length 264.5 feet Toral Bartery Capacity +322 KWH Air Conditioning : 42,000 BTU 
Beam +120 fee Si i E :85 KW DC 
ub-Surface Propulsion decensc Generatoe A ue oe 
SONS BaD ieec Bartery Charging Time : 12 hours Navigation & Communications 
Haghe Overall 2 19.0 feer Main Electric Motor : 110 HP DC-AC Inverrer : 5 KW solid stare 
Draft 29.0 feex Low Speed Electric Motor = 15 HP Commpass Main +C Plath gyrocompass 
Weighs in Air > 725 rons Vertical Thrusters (2) : LO HP hydraulic Gas Supply Compass Reserve : Digicourse magneric 
Side Viewpoets (12) : 35.0 inches Lateral Thruscers (2) : 10 HP hydraulic Amcopuiog teen 
Bow Viewport Diameter : 60.0 inches Hydraulic Aggregare :2x25 HP Main Oxygen 25 x 300 SCF @ 2400 psig Speed Log : Digical 
Entrance Hatch Diamerer : 42.0 inches Reserve Oxygen +6 x 300 SCF @ 2400 psig Depch Gauge (2) +1200 fr. analog & digital 
Endurance Main Air : 3.x 450 SCF @ 4500 psig Active Sonar : Imagenex color imaging 
Be Reserve Air : 10 x 450 SCF @ 4500 psig GPS Receiver : Trimble NavTrac 

~ Soa Surface + 1000 naurical miles 4 Pl : Raytheon R20XX 

Dynamic Characteristics Be Air Compressor :30 fe min @ 5000 ps: RadariPlocter yt 
Submerged Endurance 23.3 hes at 5 knocs Surface Communicatioa : loom VHF (2) & SSB 
Max. Surface Speed = 12 knocs 213 hes ar 3 knocs J Subsurface UWT : Magnacom 10 & 27 KHz 
Chiao Scat ome : 25 brs at 2 knoes Ballast & Trim Systems Seseilice Terminal (oprional) : NEC MLink-5000 
Max. Submerged Speed : 6 knocs 250 brs ar 1 knoe Main Ballase Capecicy - 40,000 be b Cellular Telephone : Mocorola 
Variable Ballase : 4400 Ibs 
Trim/Drop Weight = 9000 Ibs 


Nomad pressure hull 
cross-section 


Any yacht can sail the ocean... 


but only one can explore its depths - 
Introducing the revolutionary 


Nomad 700m — 


‘The world's first 
contemporary luxury 
submarine 
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U.S. SUBMARINES, INC. 


201 East Park Drive e Anacortes, WA 98221 e USA 
Tel: 206/293-7090 Fay: 206/293-5382 
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SEA URCHIN - ONE MAN SUBMERSIBLE 


Described as an “undersea sports car”, Sea Urchin is in every 
respect a professionally designed and built submarine for 
tooling about the oceans reefs, Designed and built by Phil 
Nuytton after an investment of about $1 million in develop- 
ment costs, the Sea Urchin was introduced in 1993. Nuytton 
is also the inventor and builder of the NEWTSUIT, a state-of- 
the-art, one atmosphere, professional diving suit used by 
diving companies around the world. But the Sea Urchin is 
“just for fun”, 


The submersible weighs in around 1500 pounds and its 26- 
inch, 6 feet long cylindrical Pressure hull is constructed of 
steel. This allows an explorer to dive to depths of 300 feet. To 
Operate the sub, the operator lays on his stomach, looking 
through a hemispherical clear acrylic view port in the nose. At 


the forward end of the compartment are the controls for the 


side-mounted thrusters, buoyancy chambers and pneumatically 


Rule Requires Five-Year Renewal 
Of Merchant Mariner Documents 
The U.S. Coast Guard has issued a 
final rule that requires certificates of 
registry and merchant mariner’s doc- 
uments to be renewed every five years 
and establishés user fees for acquiring 
such credentials and renewing them. 

The rule—mandated by the Oil Pol- 
lution Act of 1990 and the Omnibus 
Budget Reconciliation Act of 1990—is 
intended to assist the Coast Guard in 
ensuring that the personnel serving on 
vessels continue to be qualified for the 
Positions they fill, 

Fora copy of the rule or additional 
information, call Justine Bunnell at 
(202) 267-0238 or write to the Com- 
mandant (G-MVP-| ), U.S. Coast Guard 
Headquarters, 2100 Second St. SW, 
Washington, DC 20593-0001. 51, 
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THE NAVAL SUBMARINE LEAGUE 
and 

THE JOHNS HOPKINS UNIVERSITY 

APPLIED PHYSICS LABORATORY 


present 


8th Submarine Technology 
Symposium 


May 10-12, 1995 


Technology areas include: 


* Non-U.S. Technology 
* Ship/System Design 
* Information Systems Technology 
* Simulation and Modeling 
* Advanced Weapons 
~¢ Materials 
* Manufacturing Technology 
° Sensors 


* Automation for Enhanced Ship 
Performance 


* Offboard Systems 
Attendance limited to U.S. Citizens 
To submit abstracts Or receive more 
information contact: 


Dr. Allan Bjerkaas 
(301)953-5332 


Unclassified FAX: (301) 953-5980 
E-Mall: Subtech.symposium@jhuapl.edu 


Ex-Navy captain builds 
new underwater career 


By ALLAN Dowpb 
REUTER NEWS SERVICE 


PORTLAND, Maine — George 
Kittredge built his first minia- 
ture submarine because he want- 
ed to see the bottom of the ocean. 
Now he is developing what could 
be the “ultimate exercise ma- 
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pedal-powered sub 


“When you're in a military 
Submarine you can look through 
the periscope but you can never 
see the bottom,” he said. “I de- 
cided that I wanted to see the 
bottom.” 

Kittredge’s submarines pro- 
vide plenty of opportunities for 
looking around while under the 


someone in good physical shape 
poveld ibe abe eel 
horsepower. “That ought 

able to move a vehicle along,” he 
said. 


Kittredge admits, however, 


working the way he wants. 
Kittredge has more time these 


days to work on the craft. He has 


signed a licensing agreement 
with a Japanese company that 
allows the firm to produce his 
battery-powered submarines. 
The human-powered design 


. may not be Kittredge’s last inne- 


vation of submarige technology. 


e Full 1 year warranty 

e Manufactured by 
Intemational Hard Suits Inc. 

e Weighs only 1350 Ibs. 

¢ ABS certifiable to 1000 feet 

e Survey, fisheries, salvage, 
film, tourist, etc. 

e Extensive options list 

¢ Trailerable 

« 72 hrs. reserve lite support 

e Pilot course available 


DEALER INQUIRIES 
WELCOME 


Scientists Trying to Impede Drastic 
Reduction of Navy SOSUS System 

Facing increasingly tight budgets, the Navy is shutting 
down most of a $16 billion Sound Surveillance System 
(SOSUS) that spied on enemy ships and submarines for 
decades by monitoring their undersea sounds. But ciy- 
ilian scientists are fighting to save as muchas possible for 
environmental research and other civilian uses, accord- 
ing to the New York Times. j 

Started in the 1950s, SOSUS spans the globe with a 
network of more than 1,000 underwater microphones 
grouped in arrays tied to shore stations by some 30,000 
miles of undersea cable. It can track sounds over 
hundreds and sometimes thousands of miles. The Navy is 
preparing to shut down 80 percent of the array. 

The SOSUS budget is down sharply from $335 million 
in 1991; for FY 95, the Clinton administration has 
requested only $60 million. The number of personnel—at 
2,500 last year—will drop to 750 by 1996. 

Scientists have been using the system recently. In 1991, 
federal scientists in Newport, Oregon, began using SOSUS 
to monitor for sea quakes. In 1992, the National Marine 

Fisheries Service and the U.S. Coast Guard used SOSUS 
to track fishing vessels in the Pacific to explore possible 
enforcement of international bans on driftnet fishing. In 
1992-93, SOSUS was used to track whale migrations. 

The secretary of commerce has intervened to save the 
system around Bermuda, asking the Navy to delay action 
until completion of a study to use the network for moni- 
toring for driftnet fishing and whaling. 

Federal officials are trying to pool money from various 
agencies to save much of the system for scientific studies 
and as a reserve in the event East-West hostilities are 
renewed. But two years of informal talks have yielded 
little. An internal document from the National Oceanic & 
Atmospheric Administration (NOAA), which is using 
the SOSUS system says, “NOAA is not prepared to pay 
for or contribute to the support of the system or archives.” 

This month the Defense and Commerce departments 
are to begin a study to identify ways of sharing costs, and 
Vice President Al Gore is said to have shown some inter- 
est in trying to keep the system alive. 

SOSUS has a history of performing better than 
expected: it aided in ruling out foul play in the loss of the 
Thresher in a test dive in 1963, and it tracked a Soviet 
submarine chasing the U.S. carrier Enterprise across the 
Pacific. 

RAdm. J.G. Prout III said that the Navy has little 
money for old gear for deep-sea monitoring unneeded for 
new kinds of threats. He said money was shifted to ships 
that can rapidly deploy listening devices in out-of-the- 
way places. 

Capt. Harold Williams, who directs undersea surveil- 
lance for the Space & Naval Warfare Systems Command, 
said that of the 18 shore stations collecting data, all but 
four will be closed down. In most cases data will be 
gathered by computer and transmitted by computer to a 
central location but left unexamined by the Navy. The 
data might be available to civilian scientists. 

The Navy had three giant cable ships to repair breaks 
in the system—it is now down to one and the administra- 
tion has requested no money to support it. 
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DSV ALVIN Operations 
Woods Hole Oceanographic Institution 
Woods Hole, MA 02543 


August 24, 1994 


Dear Charies, 


Sorry it has taken me so long to respond to your letter — a second one arrived yesterday 


$0 I thought it was about time I wrote back! 


ALVIN has been quite busy this summer working on the Juan de Fuca Ridge off Oregon 
and Washington states, with numerous port calls at Astoria, OR. Three new pilots were 
certified in early June (Mant Heintz, Bobby Lee Williams and Dave Lovalvo), giving us six 
active pilots on the payroll (others are Dudley Foster, Pat Hickey and Bob Grieve). Tim 
Connors, a former member of the group, returns occasionally to fill in for an unexpected leave 
as a seventh pilot. In addition we have one person currently in the pilot training program 
(Socrates Carelo) and two other technicians (Paul McCaffrey and David Olds) associated with 
the Operations Group. 


the Autonomous Benthic Explorer ( undergoing 
intricate navigabon and fens 


We do offer our diving observers wallet-sized cards commemorating their dive in 
ALVIN. Of course, many elect to take home shrunken cups and other memorabilia as well! 


tries Launches 

Submersible | 

here, one-person submersible that > 

pendently of surface support is = 
‘lable from C-Q Industries (Maple Ridge, B.C. Cay 

availa ded for use in both fresh and salt water to q 

ada). ee feet, the onboard life-support system wit) 

depth of ninterrupted observation and maneuver- 

allow the user u Bacar 


it; rdin ; x eax 
ability, aefcrpanipulation of depth, attitude, direction, 


eed variable. ? : 
ae C-Questor is easily trailer-transportable to any site 


and can be launched by one person. Once ee sl 
an operate both as a boat travelling along : 3 
the water or asa submersible moving benicee t eee 
C-Questors will be fitted with optiona ae nae 
communications, lighting, and manipulators to pete 
required tasks. When not in use, they can Sie ee eat 
like any boat, or can be placed back on its 


transport. 


C-Q Indus 
C-Questor 

A one-atmosp 
be operated inde 


to preside 


T FOR CHARTER 
D E L Two-Person Research Submersible 
25 Years of Scientific Studies - Surveys - Search and Recovery 

* Averaging over 425 Working Dives/Year 

 1200' (366m) - 19 Viewponts - 15 1/2' long - 5000|bs - ABS 
Built in Data Gathering, Video and Still Photographic Systems 
© World-Wide Experience with Ships of Opportunity - Over 3000 Dives 
* GPS - Trackpoint Il Computerized Navigation System 


Contact: Rich Slater 
(805) 984-4585 


Delta Oceanographics * 4500 Falkirk Bay ¢ Oxnard, CA 93035 


” A Nin Submersible Recertified to 4,500 Meters. Officials at Woods Hole Oceanographic 
nstitution said 86 percent of the ocean floor is now accessible with the manned submersible 


set ie tee at WHOI noted that the increase in operating depth limit from 4,000 meters 
(wi percent coverage of the bottom) is crucial to the study of active continental margins, 


trench areas, the deep portions of the mid 
recertification by the U.S. Navy, 


February during deep-sea exploration off the coast of Costa Rica. 


ALVIN Likes 
Latest Software 
Upgrade 


The Woods Hole Oceanographic 
Institution's ALVIN submersible group 
has been using Trackpoint II with the 
submarine since 1987. The system 
has been across the Pacific and back, 
and has been used on dive after dive 
onal the scientific expeditions in which 
the ALVIN has participated during 
these years. The system configuration 
is somewhat uncommon, as WHOI's 

Trackpoint is actually working with an 


8.1 kHz synchronized pinger installed 
on the sub. The WHOI Trackpoint re- 
ceives a pulse from a clock on the 
surface that is synchronized with a 
clock on the submarine and treats 
ALVIN’s pinger as a responder. Unor- 
thodox, but it works. 

While ALVIN was in Woods Hole 
for its latest biennial inspection and 
refurbishment this spring, it was de- 
cided to upgrade the Trackpointll. ORE 
provided new Revision 8.02 firmware 
and replaced the low-frequency Model 
4610B Hydrophone with a new im- 


( -ocean ridges, and transform faults. Following 
which owns Alvin, she made her first scientific dive in 


proved version. WHOI personnel 
cleaned up wiring and through hull 
installation hardware. 


After only a few weeks into the 
new dive season, ORE was happy to 
hear that WHO! personnel are extreme- 
ly pleased with the improved perfor- 
mance of theirTrackpoint Il. ALVIN 
Group leader Barrie Walden was kind 
enough to contact ORE to let us know 
that the system is performing better 
than ever as ALVIN moves into another 
twoyears ofscientific research through- 
out the world’s ocean depths. A 


))) Vision Behind Manned Submersible Alvin Dies at 79. Allyn Collins Vine, scientist emeritus 
_at Woods Hole Oceanographic Institution and a leading force in international oceanography for 
more than half a century, died unexpectedly January 4 at his home in Woods Hole, 
Massachusetts. Vine was widely recognized as a leading proponent for manned exploration of 
the deep sea, supporting and pursuing with determination the construction of the United States’ 
first deep-diving manned research submersible, A/vin, named in his honor. He also championed 
construction of the floating instrument platform (FLIP), operated by the Scripps Institution of 
Oceanography, and redesigned Dr. Athelstan Spilhaus’ bathythermograph. 
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DSRV OPERATIONS 


ccereoe from FRANCE! We had an excellent trip and Operation 
4" Was a great success for the AVALON, the MOSUB (Le 


Before the pylons and AVALON were loaded t i 
Poe i opside, 
modifications to the mosuB Superstructure needed to be completed. 
This gave AVALON crew Members time to replace all of the equipment 
that was removed so the vehicle could fit into the C-5 GALAXY which 


The MOSUB got underway the following day and conducted a 
surface transit which lasted for 12 1/2 hours. When we arrived at 
our dive site, MOSUB conducted some final surface communications 
with our topside support and we started our descent to periscope 
depth. The initial dive crew consisted of Lt. Swanhart as Pilot, 
ET1(SS) Fernlund as Co-Pilot and MM2(SS) Crane as Life Support 
Tech. When MOSUB was correctly ballasted and able to maintain 
depth the vehicle was again Operationally verified satisfactory. 

On 20 SEPT three dive teams manned the vehicle for what we 
call pylon familiarization, we simply give each dive team a couple 
of tries getting into and out of the Pylons and script rehearsal 
for the actual dive trips to the DISSUB. AVALON’s first departure ! 
from the MOSUB lasted for 3 hours and 20 minutes, the official dive 
crew of the mission was LCDR Wunder as Pilot, STS1(SS) Berei as Co- * 
Pilot and MM1(SS) Holter as Life Support Tech. Additional dive . 
teams included; Lt. Swanhart (Pilot), ET1(SS) Fernlund (Co-Pilot), 
ETC(SS) Baxely (Pilot), STS1(SS) Fenhaus (Co-Pilot), and IC2(SS) 
Stengel (Life Support Tech). 

Dives 766-769 were then conducted all making several trips to 
the DISSUB, Le Beveziers, a diesel submarine which was bottomed at 
a depth of 490 feet. 

All dives consisted of transferring French personnel from the 
MOSUB to the DISSUB (as in an actual rescue mission) and back. The 
dives generally lasted from 10 to 12 hours with several trips being 
conducted by various dive teams. On each of the dives there was a 
French interpreter (CDR Chapuis) to assist the pilot and co-pilot 
with communications. Rags 

- All objectives were met throughout the entire mission with 
"time to spare". A Great WELL DONE to all who helped make it a 
success (there are too many to list this time). That also goes for 
the watchstanding support back at Deep Submergence Unit. 

The French personnel were outstanding, they supported us 100% 
(the wine was also very nice). I wish all of them well and thanks 
for the success’ that we achieved together. " 

AVALON returned to San Diego on 30 SEPT and received some well 
deserved time off. We are currently in an upkeep period and 


scheduled to load out on 31 OCT 


Pcl 


The candid memoirs of a pioneer in the 
field of deepsea diving are made public in 
this journal edited by Helen A. Siiteri. 
Bond's daily logs, correspondence and 
fellow researchers detail his role in the 
development of diving techniques and his 
work with the U.S. Navy’s Sealab experi- 
ments of the 1960s. Providing the first 
view of U.S. aquanauts, itis an important 
historical documentation. 
$24, United States Naval Institute, 
Annapolis, MD 21402. 


U.K.’s Submarine Rescue Efforts 


Under Commercial Management, Multiple Vehicles, 
Continuously Enhanced, Deployment on Short Notice 


By Richard Jones 
General Manager, 
Government Services 


and 


John Drabble 
Submarine Rescue Project Manager 
BT Marine Ltd. 

Southampton, U.K. 


D uring the last 90 years, there 
have been 170 known peace- 


time submarine losses because of col- 
lision, materia] failure, operatorerror, 
fire, explosion or a variety of other 
reasons. Of these accidents 85 per- 
cent have been in waters where a 
submarine could bottom without 
reaching its crush depth. 

Should a submarine sink there are 
two main methods of evacuation: 

¢ If the depth of the distressed 
submarine (DISS UB) is sufficiently 
Shallow, the Survivors can escape. 
However such an event subjects the 
escapee to the sea pressure equivalent 
to the submarine’s depth, and this 
can impose serious physiological con- 
ditions. The effects on the human of 
€sCape are not only those of pressure 
but of the various gas concentrations 
in the submarine. Despite continuing 
research, a sensible maximum depth 
limit for escape is set at 180 meters. 


BT Marine man- 
ages and operates 
the Royal Navy’s 
submarine rescue 
vehicles LP5 and 
Scorpio 45 ROV, 
shown herein laun- 
ch/recovery in 
Holy Loch. 
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@ Fora variety of reasons, there- 
fore, it is preferable to use the second 
method of evacuatlon—rescue. 


Rescue Methods 

Historically, rescue has been con- 
ducted either by a chamber or bya 
rescue submersible, both of which 
can make a watertight seal on the 
specially configured hatches on the 
top of submarine hulls. The survivors 
can then transfer out of the DISSUB 
without being subjected to sea pressure. 

Although some nations have fol- 
lowed the line of the American Mc- 
Cann rescue bell, this system has 
been shown to be less effective than 
the use of a specialized rescue sub- 
mersible. The U.S. Navy proved to 
be the leaders in the field, with their 
deep submergence rescue vehicle— 
the DSRY, introduced into service in 
the 1970s. Since then six other nations 
have followed suit, with China, Japan, 
Italy, Russia, the U.K., and Sweden 
all operating similar, if a little less 
sophisticated, submersible systems. 


For the Royal Navy 

The U.K. submarine rescue system 
really can be broadly described as 
three activities: 

e Alerting and callout system 

© Location and sustenance opera- 
ton 

© Rescue operation. 

There are sophisticated and well 
published methods of alerting the 
naval authorities to a submarine acci- 
dent and also for the subsequent cal- 


_ lout of a large number of services, 
both military and commercial, in 
support of a rescue. 

The callout system includes the 
mobilization of the U.S. Navy DSRV 
and its operating team by air across 
the Atlantic and the preparation ofa 
“mother submarine” (MOSUB) for 


the DSRV ina suitable port. 

After the military forces have located 
and contacted the DISSUB. thereis a 
period which could last up to four 
days. depending upon the circum- 
stances, when the priority is to keep 
the survivors alive and well until the 
rescue vehicle can pluck them to 
safety. This can be done using the 
Roval Navy's smaller rescue submers- 
ible LR5 and the ROV Scorpio 45, 
operated froma military or commer- 
cial support ship. A rescue is gener- 
ally practiced five or six times a year, 
Once with a real submarine acting as 
DISSUB. 

The rescue operation involves the 
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complete evacuation of survivors to 
the safety of a MOSUB, using the 
rescue vehicle (DS RV). This interna- 
tional operation is conducted at regu- 
lar intervals in European waters. 


U.K. Rescue Vehicles 

The sustenance period is absolutely 
key to the rescue process. This service 
is supplied by the small rescue sub- 
mersible LR5 and the ROV Scorpion 
45, both managed by BT Marine 
(Southampton. U.K., and Reston, Vir- 
ginia, U.S.A.). 

The Scorpio, a dedicated ROV 
with specialized manipulators, owned 
by the Royal Navy, can survey, inspect, 
and mark the DISSUB as weil as 
supply essential air purification and 
medical stores in specially designed 
pods through the DISSUB rescue 
hatches. 

The LR5 not only does the same 
tasks as the Scorpio but can also 
deliver medical and technical special- 
ists to the DISSUB from the support 
ship or MOSHIP and evacuate small 
numbers of injured survivors. Should 
time allow, the LR5 can begin the 


rescue operation taking out up to 


mine survivors at a time. 


The Royal Navy has retained the ' 


manned submersible L RS since 1983, 
following trial and development with 
Vickers Oceanics and then British 
Oceanics until being taken over by 
British Underwater Engineering 
(BUE). 

Having further developed and mod- 
ified the vehicle and its systems and 
Practiced submarine rescue proced- 
ures. the LR5 support team under 
BUE and then Stena Offshore Man- 
agement (Aberdeen. Scotland) has 
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undergone an almost continuous pro- 
gram of improvements and upgrades 
to maintain the dry transfer capabil- 
ity under increasingly demanding tech- 
nical constraints. 

Early this year Ownership and man- 
agement passed to BT Marine. a 
wholly owned subsidiary of: British 
Telecom. Since then, in partnership 
with RUMIC Ltd. (Barrow-in-Fur- 
ness. U.K.), the LR5 has undergonea 
major refit. Rumic’s managing direc- 
tor Roger Chapman, who has been 
involved over a long period with the 
whole rescue system, recently chaired 
the NATO pre-feasibility study of the 
next generation of submarine rescue 
Capability. 

The LR5 has anenviable reliability 
record and regularly practices per- 
sonnel transfers from submarines, 
both bottomed and underway, the 
latter being a highly skilled and “hairy” 
Operation. Mating between vehicles 
is practiced at mating ring angles of 
up to a maximum of 60° from the 
horizontal. 

The permanent staff, dedicated en- 
tirely to maintaining the system at 
the required 12 hours notice, is com- 
prised of a team leader/ mechanical 
engineer, two project engineers/ pilots 
and one electrical technician. This 
very experienced team is augmented 
by further technicians, observers, and 
navy personnel when emergency or 
scheduled training operations are 
conducted. 

Present ongoing technical devel- 
opments include: 

© Subsea battery charging from 
MOSUB 

© Improvement to transfer under 
pressure techniques 

© Improvements to launch and re- 
covery cvct r 


rather than competitive. In 1973 the towed cam- 
era system ANGUS was used successfully by 
WHOI to enhance the utility of Alvin by locating 
dive sites during the night when the submersible 
was undergoing maintenance and battery charg- 
ing. This simple system greatly increased the 
efficiency of Alvin's use. Much the same princi- 
ple is behind present plans to transition Alvin 
and the scientific ROV Jason to the UNOLS ves- 
sel Knorr in 1995. Users of these national facili- 
ties will be able to choose the appropmiate sys- 
tem according to the needs of specific tasks. For 
example, if a geologist is interested in a detailed 
survey of a large subsea feature, he may choose 
to deploy an ROV because of its greater 
endurance and mapping capabilities. On the 
other hand, to deploy large experimental equip- 
ment or retrieve a large volume of samples he 
may choose to use a manned vehicle because of 
its superior payload and manipulative capabili- 
ties. 

Generally one of a manned system’s 
strong suits is enabling one or two observers to 
view the subject in three dimensions with unpar- 
alleled fidelity. Unmanned systems can bring 
somewhat lower quality visual information to a 
much larger group of scientists on board the sur- 
face support ship. The introduction of visual and 
other sensor data to a wider group of investiga- 

tors can lead to a more comprehensive treat- 
ment of the information during its collection. An 
extension of this theme is to present a similar 
data flow not only to investigators at sea but 
also to those ashore. MBARI is presently doing 
just this with a short-range microwave link for 
video, voice, and data. As satellite telecommuni- 
cations become more accessible from a techni- 
cal and financial standpoint, it will be possible 
to mount scientific expeditions that include 
investigators who participate only through a 
satellite link for specific periods of the operation 
that are of interest to their particular research, 
regardless of whether they are using manned or 
unmanned vehicles. This should not be inter- 
preted as a trend to dehumanize the research 
+ process but rather as a move designed to make 
maximum use of at-sea resources once an expe- 
dition to a specific area has been mounted. 


THE COMEX SEABUS 


The SEABUS developed by COMEX is 
the first tourist submarine with a transpar- 
ent hull, as opposed to a steel hull with a 
row of windows down each side. The 
submarine has been diving in continuous 
‘service in Monegasque waters since march 
of 1992. Through her large panels of 
acrylic, the SEABUS offers an exceptional 
panoramic view of the bottom of the sea 


Top-secret sub fleet 
roving for decades 


U.S. spy, retrieval missions revealed 


ty WILLIAM J. BROAD 
dew York Times 


The United States has for decades 
perated a fleet of specially 
‘quipped submarines whose secret 
work is to comb deep waters for 
military intelligence virtually unob- 
tainable by any other means. experts 
in naval warfare say. 

These spy submarines are the Na- 
vy’$ counterpart to reconnaissance 
satellites, but they are better in 

some respects. They not only exam- 
ine distant objects on the ocean floor 
but in some cases retrieve or manip- 
ie them. 
_ The naval experts said objects of 
interest include lost ships, abn 


tines, planes. weapons. rockets. 
Spacecraft and nuclear warheads. as 
well as functioning equipment, like 
other countries’ undersea cables and 
listening devices. 

An example of the spying tech- 
nique was recently given a Congress 
by a former senior Navy official. He 

losed an early mission of one of 
the submarines, the Halibut, to ex- 
amine a sunken Soviet submarine in 
the Pacific in 1968. 

The naval experts. who spoke on 
Condition of anonymity, said ei 
ibut was the first in a series of the 
Spy submarines, which constitute a 
new class of U.S. submarine made to 
lower gear-laden cables for deep 


~connai , Fecovery and ma- 

Gas 
ically, the experts said, agi 

attack submarines, which ate pre 
marily used to hunt missile-carrying 
subs of other nations, are converted 
for the role, with three or four 
operating at any one time. 

The method, 


there etka its existence, 
Said, may have repercussions 
for military budgets and interna- 
onal diplomacy. They said foreign 


e=20= 


sance and recovery. j 
Most submarines are easily 


deep, so ye long cables extend the 
Navy's operational 

a 
"ihe method is similar to what Dr. 
Robert D. Ballard of the Woods Hole 
phic Institution used in 


R 


tines are stealthy, since they cannot 
be photographed by spy satellites 


and, when stationary and deploying 
their deep-sea gear. are virtually 
invisible to acoustic detection. 

Naval experts said the submarines 
are steady, unaffected by the waves 
and storms that buffet surface ships, 
and they have been doing such work 
secretly for decades. 


preceded the ae and disputed 
lomar Explorer. The 


ered ibut used the deep-spying 
technique to explore the site shortly 
the Soviet vessel sunk. 


organize the 


“Halibut was able to locate 
ine and evaluate the acciden, 22 
obtain significant intelligence <°' 
mation concerning the sub me 
its mission and its equipments 
wrote Craven, according toa Copy, 
his tesumony. 

“It was the opinion of many in 4 
Navy and the Defense Intelligen 
Agency that optimum recovery , 


intelligence information from th 
accident was achieved.” Craven a 
ded. He noted “the CIA deeme 
otherwise’ and proceeded with th 
Glomar project to try to raise th 
Soviet submarine. 

While with the Navy, Craven px 
neered secret and public methods t 
plumb the ocean's depths. devisin 
advanced gear for deep search. re: 
cue and salvage. 

His work on the Halibut helpe 
lead to the new class of spy submz 
rines. naval experts said. 

The Halibut episode had bee 
hinted at publicly in a 1991 Chicag 
Tribune report whose sources wer 
anonymous. 

. However, Craven’s testimony ay 
parently was the first stowed: 
ment by a former government off 
cial and the first time that its accon 
plishments had been detailed openi: 

Naval spokesmen said Navy off 
cials bad not decided whether the 
would comment on Craven's test 
mony or on the technology. 

The secret program was born i 
the aftermath of the April 1963 sini 
ing of the U.S. nuclear submarin 
Thresher, with the loss of 129 live 
Part of the Navy’s response was { 
try to master new methods for dee; 
Sea search, rescue and recovery. 

The 350-foot-long Halibut wa 
commissioned in 1960 as a subm: 
Tine for launching guided missile: 
Five years later, with its large inter 
nal missile bay suited to accomme 
dating new spy technology, it wa 
deemed perfect for one of the Navy 
Most sensitive tasks. 

In 1965, the Halibut underwent 
Major overhaul. Among new item 
were big cable spools, racks of m 
connaissance gear and thrusters t 

keep the submarine motionless ur 
derwater. 


P. Craven, an engineer | 
tion 


while ihelwasithe director of thal 


He called the ae an intelli- 
gence coup, e provided 
few details of how it was accom- | 
plished and of what, if anything, was 
recovered. 


/Sub likelv s 
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U.S. navy says 
Scorpion was hit 
by own torpedo 


By Ed Offley 
SEATTLE POST-INTELLIGENCER 


For 25 years, the sinking of the nu- 


clear submarine USS Scorpion with its 
crew of 99 remained one of the more 
elusive mysteries of the Cold War. 

‘Breaking a quarter-century of pevious 
denials, the Navy on Monday released 
declassified documents that say “the most 
probable cause” of the submarine’s loss on 
May 22, 1968, was an errant torpedo that 
became accidentally armed inside the 
Scorpion, was expelled through a torpedo 
tube, and circled around to explode against 
the hull. 

The new Navy documents answer a 
few — but far from all — of the questions 
from the Scorpion disaster that have emer- 
ged since the torn wreckage of the 
submarine’s hull was found on the ocean 
floor on Oct. 30, 1968, more than five 


months after it sank in the Atlantic 400 _ 


miles southwest of the Azores. 


Due to the secretive nature of | 


submarine operations and the superpower 
tensions at the time, the Navy cloaked 
much of the Scorpion file under a top se- 
cret label, and refused to explain the find- 
ings of an official inquiry other than to say 
that “The certain cause of the loss .. . can- 
not be ascertained by any evidence now 
available.” -. it Ss . 

Among the information made public 
for the first time, the Navy reveals: 


® The Scorpion was armed with two nu-— 
clear-tipped torpedoes that were lost with 


the sub. 


The torpedo explosion that sank the: 
submarine came from a conventional war- . 


head striking the outside of the hull, rather 
than an accidental explosion within the 
sub’s torpedo compartment as some 
searchers had theorized. ’ 

® The Scorpion was destroyed in less than 
three minutes as, compartment by com- 
partment, different segments of the sub 
flooded or imploded. The initial explosion 
and the final destructive “event” were re- 
corded by a top-secret system of under- 
water hydrophones 165 seconds apart. 

= Evidence from the wreckage shows that 
the Scorpion crew tried for 91 seconds 
ooding” plunged them into the depths. 


8A group of Soviet Navy research ships, 
accompanying.an Echo-II class nuclear 
submarine, was operating about 200 miles 
away from the Scorpion shortly before it , 
The Navy this week repeated its | 
carefully written conclusion from 1968 that 
there is no evidence of a “premeditated” 
Soviet attack on the Scorpion, and that 
there was “no evidence” of any Soviet war- - 
ships or submarines closer than 200 miles 
from the sub’s last known position. «= *, 
A Navy spokesman Tuesday said that | 
the end of the Cold War military standoff 
between the U.S. and Soviet navies has ; 
made it possible to release new details of . 
the catastrophe. The Navy also wants to al- 
lay public suspicion that the loss of the : 
Scorpion and another nuclear-powered 
submarine, the USS Thresher in 1963, pose 
an environmental threat because of the nu- | 
clear reactors and nuclear weapons 
aboard the Scorpion, said Cmdr. Craig 
Quigley. Be Boe dae & 
The Thresher sank on routine maneu- 
vers off New England in about 8,500 feet 
of water, killing 129 crewmen. It carried no 
nuclear weapons, the Navy said) =~. 22. 
The Navy reported that constant | 
monitoring had shown no radioactive 
leakage at the two sites. "8 os) 
Declassified photographs «and ; 
videotapes taken in 1986 confirm ‘the — 
declassified 1969 report that found the 251- 
foot-long Scorpion Was wracked by a 
“cataclysmic” accident that flooded most of 
the submarine in less. than two minutes. © 
The newly released records -confirm 
for the first time that hydroacoustic re- 
cords from .a top-secret-underwater ' 
“surveillance system, and:other 
hydrophones, recorded the explosion and’, 
subsequent sounds from the Scorpion’s | 
breakup as it fell below “collapse depth” 
where the water pressure crumpled it. 
~~ Without those ‘acoustic’ signals it 
would have been impossible for the Navy 
to locate the Scorpion at all, the, report 
States, bay rege yen | 
- Still, much of the Scorpion story re- 


| 
el 


mains a mystery. The naval Court of In- 


quiry records released this week make no 


mention of; ==: ¢ «©: 4) “aspen | 


@Secret mission: The Scorpion had’ been 
sent on a “mission of higher classification” 
shortly before its disappearance, but senior 
Navy officials insisted that the operation — 
whatever it was — had ended before the 
submarine was lost. Those records remain 
classified. : 

BA secret search: Navy officials in 1968 
said that the alert for the missing Scorpion 


itself : 


came several hours after it failed to arrive 

in port on schedule on May 27. 

In 1984, two retired senior admirals 
admitted that the Navy had been searching 
in secret for the Scorpion for several days. 
The specific event that triggered that 
search remains unknown. Officials in- 
volved in the search for the Scorpion say 
they were not summoned to examine 
acoustic recordings until May 27 — five 
days after the sinking. 

Censored: The Navy in 1969 refused to 
divulge part of its findings even to the su- 
“per-secret Joint Committee on Atomic 
“Energy due to the “extremely sensitive” 
“nature of the data and the need to protect 
“a critical “sensor.” The congressional com- 
‘mittee had oversight responsibilities for 
the nuclear Navy. 9° - ~*~ 
@Spies: John Walker, arrested on es- 
-pionage charges in 1985, was a duty com- 
;munications watch officer in the Atlantic 

marine force headquarters at the time 
the Scorpion loss. He admitted he had 
been a KGB agent for at least three 


_ months when the sub sank. 


jumer~ Several former submariners in recent 
iyears have alleged that the Skipjack-class 
nuclear attack submarine actually went 
Sdown during in a hostile encounter with a 
‘Soviet submarine, but Navy officials con- 
tinue to deny that 
:_- Those details and others. are most 
‘likely found in a top secret “annex” docu- 
-ment to the report of the official Navy 
Court of Inquiry that probed the loss of the 
peeediny Annex “A” remains classified top 
secre ; 


Colombia captures 
narcotics minisub 


BOGOTA, Colombia — The war 
on drugs moved underwater after 
-.Colombian security forces said yes- 
terday that they had seized a radar- 
guided minisubmarine capable of 


smuggling 3 tons of narcotics. 
Ler Reuters 


== 


“AND YOU THOUGHT 
THAT WE WERE THE 
ONLY ONES WHO 
HAD TORPEDO 
PROBLEMS!” 


No doubt many of our submarine 
veterans have unpleasant memories 
of the problems with the torpedo ex- 
ploding mechanisms early in World 
War II. The two major problems that 
come to my mind are the magnetic 
exploders that activated closer to the 
firing ship than to the target, and the 
contact exploders that did not ac- 
tivate, even after positive hits were 
made. Along with many of my ship- 
mates, | often wondered how this 
situation was able to exist. 

Recently | came across a book, 
“Hitler's Naval War” by Cajus Bekker 
and was surprised to learn that the 
German submariners were forced to 
contend with the same problems in 
the early phases of the war. 

During the battle for Norway, when 
the Germans decided to make a 
“peaceful occupation’ of that country, 
the British Naval Forces resisted and 
inflicted heavy losses on the Ger- 

mans. According to the author, 
“forty-two U-boats were lying in 
wait to protect the German ships. 
Although they fired dozens of 
torpedoes, not a single one hit its 
mark. The failure of these torpedoes, 
when it came to light, became one of 
the biggest scandals in the German 
Navy.” | 
When the U-47, commanded by Lt. 
G. Prien, sank the battleship, ROYAL 
OAK at anchor in Scapa Flow, it was 
necessary to fire seven torpedoes 
before two hits were scored. One 
month before this attack, the U-39, 
commanded by Lt. G. Glattes, fired at 
the British carrier, ARK ROYAL at a 
range of 800 meters, using magnetic 
detonators, only to have the 
torpedoes detonate short of the 
target. The escorting British destroyer 
then followed the torpedo tracks to 
their source and forced the sub- 
marine to the surface by depth 
charging. The German crew was pick- 
ed up before the boat went down. Six 
days later, the U-27, using magnetic 
detonators, suffered the same fate. 
After many reports of problems 
with the magnetic detonators, the 
U-boats were provided with an ad- 
justment which switched off the 
magnetic element and used only the 
percussion detonator. 


_ tinued. 


Even after the percussion type 
were in use, the U-boats continued to 
have trouble; the torpedoes, at times 
were found to run too deep to make 
contact, or as later found, the 
detonators were engineered to such 
an extent that if there would be any 
slight deviation from the norm, the 
detonation would not take place. Karl 
Doenitz, the Commander in Chief, 
U-boats, stated: ‘There is just nothing 
about torpedoes that is right. It is my © 
belief that never before in military 
history has a force been sent into bat- 
tle with such a useless weapon.” 

It is interesting to note that during 
the Spanish Civil War, where the Ger- 
mans had ample opportunity for on- 
the-job testing, the torpedoes were 
found to have the same problems. 
The German version of our “Gun 
Club” was to declare the test results 
invalid with the statement that “ex- 
perts need no demonstration that a 
torpedo can be made to fail by 
employing the necessary methods to 
make it do so.” It was further 
stated, “the torpedoes are pectfectly 
ready for service.” 

In the summer of 1940, after almost 
a year of war, the detonator problem 
was resolved and the U-boat war con- 


Spanish treasure 


ie eee eres Se 
Gold artifacts worth up to $1 million. 
Sepa Pesan Sots IS ae ae 


Orlando Sentinel 

SEBASTIAN, Fla. — A Melbourne, 
Fla., optometrist diving with a ship- 
wreck salvor searching the remains 
of an 1&th-century Spanish treasure 
ship has struck gold in less than 8 
feet of water just 100 yards off shore. 

The gold artifacts and jewelry, es- 
timated to be wo 
$500,000 and $1 million, were un- 
veiled Friday at the Mel Fisher Trea- 
sure Museum in Sebastian. The loot 
from a ship that sank south of Sebas- 
tian Inlet during a hurricane wi 
placed on display until the end of the 


They were searching in water 25 feet 
deep at a site known as the Cabin 
Wreck, where one of 11 ships in 
1715 Spanish Plate Fleet is believed 
to have broken apart and sunk. 
When they moved to shallow wa- 


+ ter, Grofik decided to go down and 


look around while the other divers 
took a lunch break “i came up th 
first time with a pottery shard,” 
which caught their attention. 

The next time he came up, he said, 
he almost shot right out of the water. 
“Y was yelling and screaming 80 loud 
they thought I was hurt.” 

Instead, he was announcing the 


salvage site until early this week. 

Artifacts uncovered so far include 
nine intricately designed gold rings, 
two large fancy gold shoe buckles, 10 
pairs of gold filigree cloak buckles, ! 
two 5-foot-long solid gold chains, © 
two gold rosaries and two gold men's 
manicure sets each depicting the 
Greek Priestess of 

The salvage site is a half-mile | 
away from the site where, in July, 
Bob “Frogfoot” Weller’s crew on the " 
salvage vessel Pandion discovered 
gold and diamond jewelry valued at 


’ 


more than $1.5 million. Senin "are also ail tea 
The Cabin Wreck site is one of the leged ve fe 
faeahawilch treaburenealvors Molt mB eee oe as Prececuons curing te, 
Fisher does not hold exclusive lease terviews. -. 
rights. The underwater salvage lease 
is owned by Fisher and Bob Marz, an 
Indialantic treasure expert un- 
derwater archaeologist. HRD and © @@pest Tourists Yet 
Molinar were working the areaunder RLSR GERMANY er to hydraulic pumps th 
a sublease agreement. i early as next summer, turn the screw, offers:e 
All will share in the rewards of the ;t¢ world’s biggest and tremely reliable propulsic 


daughter and director of operations [ving off the West toolan 


Jeepest-venturin, 


Treasure hunters 
charged over stock 


By DAVID SOMMER 
Tribune Staff Writer 


TAMPA — A Tampa treasure 
hunting outfit and three of its founda. 
ers were charged in federal courr 
Wednesday with manipulating the 
company’s stock by overstating the 
value of gold, pearis and artifacts 
taken from a sunken Spanish ship. 

Meanwhile, the federal Securi- 
tles and Exchange Commissioa, 


sociated with Seahawk, Joha 


the SEE iawsuit. Tae SEC is o 
manding they repey about $2 mm 
lioa im profits the trio allegedly 
made oa Seahawk stock sold be- 
tween July 1969 and June 1991. 
Attempts to reach Morris aad 
Stemm were unsuccessful Wednes- 


“We reported everything we 
knew at the time,” said ia 
response to the SEC's conteatioa, 
that he, Morris and Stemm gave 
newspaper and television 
in which they knowingly offer@- 
false predictions about the Papa ee 
a 17th century wreck that 
found off the Dry Tortugas nesr-. 
Key West. oF 

Bagiey said most of the : 
he made from stock sales was 
vested in Seahawk. He said he \ 
owns stock in the company. 5 

Joam Lawrence, who took 
as head of Seahawk when Morrie 
resigned last year, said the compe-. 


45, Stemm, 37, and Bagiey, 49, were 
able to iafiate the price of Seahawk 
Stock from 3 cents a share to almost 
8S cents by makina false statements 
about the value of the wreck. 
Morris is alleged to have told a 
reporter the ship might have a car- 
g worth $92 million when it sunk in 
a 1622 hurricane. Bagley amg 


ig passen- 
r submarine will begin 


4 


» 


To compensate for this sy 
tdm's lower efficiency, t. 
sub will carry a whoppir 


Q 
x 


for his company, land of Martinique. 630 ki 
Saivory ites sid the procesds wil, Bait by Braker Mecres. icity ints ternac’ 
be divided in April “We keep a log of vechnik, the 70-ft. Seamaid ' Seamaid will plunge 
what is December to /'S JV will holdup to 60pas- to 450-ft. depths, visit- 
January, and then it takes us a couple © ad else deploy & ing the graveyard of 
months to get it divided up, she aetly operated vei, ger at san dure 
The state will get 20 percent of the which batteries supply aos eruption of Mar. 
find; HRD and Molinar's crew share Pe ete a MU Pelee 
40 percent; and the remaining 40 
percent is divided equally between 
Fisher’s company Cobb Coin and 
Marx's company Circle Bar Salvage. 
Divers continue to work the dis- 
covery site as the weather allows. -22- 


3y NEAL MATTHEWS 


The U.S. Navy keeps marine 
mammals primarily for military 
purposes. The training of the ani- 
mals is handled by civilians who 
_ work for Science Applications In- 
ternational Corp. (SAIC), a major 

Pentagon contractor. Almost every 
morning SAIC trainers can be seen 
on the bay in small skiffs, working 
with dolphins in open water. 


a Mk-4 System: Uses bottle- 
nose dolphins for detection and 
marking of close-tethered under- 
water mines. The marker device is 
a weighted buoy line which the ani- 
mal deposits near the mine. Search 
techniques and depth capabilities 
are still classified. 

= Mk-5 System: Uses Califor- 
mia sea lions to attach grabber de- 
vices for recovery of objects under- 
water. This system is used 
extensively in training exercises 
with divers for Explosive Ordnance 
Disposal units. Several practice 
mines are placed on the sea bottom; 
those not found by the divers are 
retrieved by the sea lions. 

= Mk-6 System: Uses bottle- 
nose dolphins for enemy swimmer 
defense. This system was used in 
the Persian Gulf in 1987 to patrol 
harbor waters in Bahrain when Na- 
vy ships were on alert for suicide 
bombers who might target flag- 
ships. The dolphins swim slowly, 


helping militarily 


Marine mammals ALC Navy whales making sure noises 
» won't hurt their ‘civilian’ brother 


using their sonar to scan ahead in 
front of a small boat with armed 
trainer-guards. If a swimmer is en- 
countered, the animals are trained 
to alert the guards. The dolphins 
are capable of tagging swimmers - 
witha marker device. “They don’t 
kill them or attack them,” according 
to Tom LaPuzza, spokesman for | 
NRAD. 1 
In 1991 the Navy abandoned 
plans to use the Mk-6 system for 
patrolling around Trident missile 
submarines in Bangor, Wash. Al- 
though the Navy cited budget re- 
ductions, animal rights activists 
claimed some credit, arguing that it 
was morally wrong to use animals | 
for military purposes. = iy 
= Mk-7 System: Uses bottle- 
nose dolphins for detection and 
marking of bottom mines. z 
Until the summer of 1992, th 
fleet uses of dolphins were classi- 
fied secret, although one system, 
utilizing sea lions to retrieve ob- | 
jects underwater, was openly 
touted by the Navy as safer and 
cheaper than sending human divers; 
into extreme depths. a 
Today, now that the Cold War 
has receded, all of the marine mam- 
mal systems are unclassified, al- 
though certain details of the pro- 
grams are still protected. Most of 
the animals are attached to Explo-' 
sive Ordnance Disposal Unit 3 at 
the Coronado Amphibious Base. - 


* mitting a low-frequency rumble in the 


-- tution of Oceanography. It will use the 


Eugenie Clark is matter-of-fact when she 
says things like, “I have swum with 200 
hammerheads and nearly 100 reef sharks 
in the Red Sea.” 

Or, “When you swim with sharks, you 
just don’t want to do anything that will ex- 
opens ding that if in the 

recommending if you're in 
irate and lucky enough to see the giant 
whale shark, you grab hold and enjoy the: 
ride. 


There’s a reason Clark is known as The 
Shark Lady. : 

At 70, Clark has spent much of her life re- 
searching and swimming with sharks. A 
professor of zoology at the University of 
Maryland, Clark has discovered 11 species 
of fight and has served as consultant and 
advigér for the National Geverapiie and 
Cousteau societies, among other organiza- 
tiens. Slie-knows the sea, and she knows 
sharks. ~ 


By NEAL MATTHEWS 


ach morning San Diego Bay becomes a gi- 
ant training pool for U.S. Navy dolphins 
who may help fight a war. Mixed among t 
military trainees, swimming freely beside 
inflatable boats, is a trio of beluga whales 
with a different mission: help save the pla 
et. 

As early as April, scientists hoping to u 
derstand global warming will begin trans- 


ocean off Hawaii and measuring the time 
takes for the sound to reach the West 
Coast. The belugas are being studied by 
Sam Ridgway, chief veterinarian for the 
Navy’s marine mammal program, to learr 
whether such sounds disturb their hearin: 
The $2.9 million global warming projec 
called Acoustic Thermometry of Ocean C 
mate (ATOC), was conceived by oceanog: 
pher Walter Munk at UCSD’s Scripps Ins 


speed of sound waves to take precise mea 
surements of ocean temperature. 

Since sound travels faster in warmer w 
ter, taking precise measurements of the 
speed of sound across a whole ocean basir 
will determine whether the atmosphere is 
transferring heat as a result of global 
warming. 

If the 24-year study succeeds and ma- 
rine mammals are shown not to be advers 
ly affected by the noise, scientists hope to 
set up a global network of sound transmit- 
ters and receivers to sense minute chang: 
in average global temperature on all the 
world’s oceans. 

Eventually the project could prove or di 
prove the “greenhouse effect,” the theory 
that man-made pollutants are trapping he: 
and causing potentially catastrophic 
changes in weather patterns. 

“If the sound did harm the whales, we 
would halt the experiment,” said Munk. 
“But there is a great deal of scientific liter. 
ture that would suggest the sound levels 
we're generating do not do any damage.” 

A National Oceanic and Atmospheric Ac 
ministration (NOAA) hearing is scheduled 
Tuesday in Washington, D.C., to take test 
mony from ATOC scientists as well as crit 
ics of the project. If NOAA issues a marine 
mammal “incidental harassment permit,” 
the Ad OC experiment should begin next 
month. 


foam 


Sub to plumb Lake Superi 


Edmund Fitzgerald 
sank without an SOS 


By ROGERS WORTHINGTON 
Chicago Tribune 

MILWAUKEE — Almost 19 
years it’s been since the Edmund 
Fitzgerald and 29 crew members 
plummeted to the bottom of Lake 
Superior without so much as an 
Sos. 

Precisely how it happened re- 
mains a subject of debate, but the 
first submarine expedition to carry 
‘people to the site of the wreck 
today may provide a definitive an- 
swer. 

The 729-foot-long ore carrier, 
more than two football fields long, 
was the biggest ship ever to sink in 
the Great Lakes. 

According to the National Trans- 
portation and Safety Board, 25-foot ° 
waves driven by 90 mph winds 
flooded the decks and cargo holds, 
forcing the taconite-laden ship un- 
der water, where it broke in two. 

But others say the ship’s hull was 
ripped open by unmapped shoals 
near an island in Lake Superior. 

The three-passenger submers- 
ible Clelia is set to make its first | 
dive to the Fitzgerald at 9:30 a.m. 
today from the research vessel Ed- 
win Link. 

“We’re looking for clues that may 
shed light on why it went down, but 
that is only one of our goals. The : 
other is to get some high-quality 
imagery,” said Tom Farnquist, di- , 
rector of the Great Lakes Ship- ; 

wreck Historical Society at White- , 
fish Point, Mich. \ 

The Clelia will be carrying video 
and film cameras, he said. | 

The 13,000-ton Edmund Fitz- 
gerald, which became the subject of | 
a popular song by Canadian ballad- 
eer Gordon Lightfoot, left Superior, | 
Wis., on Nov. 9, 1975, under 
threatening skies. 

-It steamed east toward the Soo 
locks and Detroit, riding low in the 
water with more than 26,000 tons 
of taconite (iron ore) inits holds. | 

By the following night, Capt. Er- 
nest McSorley was in a raging 
storm. 

“l’ve never seen anything like it 
in my life,” he radioed the Arthur 
Anderson, a ship that trailed him by 
about 20 miles. 

The Fitzgerald had lost a section 


‘ nena a 
f deck rail and was beginning 
lst. After the ship passed shoals a 
Caribou Island, McSorley; ee S 
last radio contact with the Ander- 


son, radioed, “We're holding our 


own. 

“I think most everyone agrees 
that the bow went under a wave and, 
never recovered,” Farnquist said. 


“There was no chance for anyone to 


reach a radio.” 

The swamped ship’s 19-foot pro- 
peller, still spinning, helped drive it 
to the bottom, where the bow 
lodged and the prop’s torque 
wrenched the ship in two, say ex- 


perts. 


or ship Myst, 


ctions rest in. water shal- 


a tdi the ship was long: 531 


lower th 
feet. ‘ Bt 
he Clelia, which can dlv 
1,000 feet, is owned by the Harbor 
Branch Oceanogr: 
of Fort Pierce, Fla. 
is part of a summer- 
he of the ecology of the Great 
Lakes by a consortium of U.S. and 


Canadian universities. 


aphic Institution | 
The expedition © 
long invéstiga- — 


In 1976, the U.S. Coast Guard 


had a look at the wreckage with a 
cable-controlled camera. In 
1980,Jacques Cousteau sent two di- 


vers down to view the Fitzgerald’s 


hull, and in 1989 a robot submers- 
ible provided videotape footage of 
the wreck. ° 


But none had the. lighting the 
Clelia does, Farnquist said. The sub 
will carry the same high-intensity 
lights shone on the British luxury 
liner Titanic several years ago in 
the Atlantic Ocean when a U.S.-Ca- 
nadian-Russian team provided dra- — 
matic images of that 82-year-old 
wreck. 

And unlike the robot, the sub will 
be able to view the wreckage from 
virtually any angle, he said. 


Sub takes close view ~ the -hame of the ship, dangles from 
_. its frame. 


> = 
of famed 75 wreck © - The scenes were visible from the 
: _ |: ~_ “= miniature submarine Clelia yester- 

Pe iE ..-.- . 4 day as scientists and marine histori- 
SSeS ee ~~~ ** %* ans cancluded a three-day mission 

ABOARD THE SUBMARINE - to probe the mystery of the Fitz- 
CLELIA — The Edmund Fitzger- ; gerald’s sinking Nov. 10, 1975. All 
ald’s: mangled carcass juts like a 29 crew members died. No distress 
mountain from the flat, barren Lake . signal was sent. 
Superior floor, rising as abruptly as ' The explorers, led by Canadian 
the ship plunged to its death 19 _ marine scientist Joe MacInnis, con- 
years ago. : -; _~ may. ; ducted the first extensive manned 

The stricken giant’s two main ‘ survey of the wreckage. Colleagues 
sections lie 180 feet apart, tons of of Jacques Cousteau made brief 
taconite ore pellets from the cargo dives in 1980, and unmanned ro- 
hold strewn between them on the " bots have photographed the scene. 
gray silt bottom. Jagged rips in the The explorers concluded that the 
hull, twisted steel plates and the ‘ Fitzgerald did not break up on the 
bow’s crumpled nose bear witness water’s surface, as some have spec- 
to the force of the shipwreck. * ulated. 


By JOHNFLESHER ~ 


The windows of the pilot house 
are gone, blown away by the explo- 
sive rush of water. The crow’s nest 
atop the bridge is surprisingly in- 
tact. f 

The ship’s bell, engraved with 


ip) lie 


Damage to the bow — more ex- 
tensive than previously thought — 
shows the 729-foot-long ship proba- 
bly hurtled downward with missile- 
like speed. Propelled by its 7,500- 
horsepower engines and the weight 


Tales of Found Treasure 


Discovery-America Salvors Win Lion's Share of Central America 


Treasure in New Court Decision 


The year ended on an upbeat 
note for the Columbus-America 
Discovery Group, salvager of the 
gold-rich Central America wreck off 
the east coast. A federal district 
court in Norfolk awarded owner- 
ship of 90 percent of the gold found 
on the ship, which sank in 1857, to 
Columbus-America Discovery 
Group, the team of deep ocean 
scientific explorers who located the 
shipwreck in 1986 and have been 
recovering its cargo. 

“This is not an ordinary 
salvage case. The time energy, 
worry, skill, the property employed, 
and the efforts to preserve the site 
and artifacts have not been equaled 
in any other case,” wrote Judge 
Richard B. Kellam. 

“The Group’s endurance was 
bolstered by the moral and legal 
support it has received from 
organizations like the Marine 
Technology Society,” said Richard 
Robol of Columbus-America. 

The case began in 1990 when 
U.S. District Judge Richard B. 
Kellam ruled that the insurance 
companies had abandoned any 
ownership rights they may have 
had to the gold aboard the Central 
America, since they had done 
nothing to recover the shipwreck 
for more than 130 years. Kellam 
applied the law of finds to award 
full possession of the ship and its 
cargo to Columbus-America. 

In August 1992, a three-judge 
panel of the Fourth Circuit U.S. 
Court of Appeals, in a 2-1 split 
decision, reversed Judge Kellam’s 
decision, and ordered the case to be 
retried using the law of salvage. 
The full appeals court narrowly 
denied rehearing and the U.S. 
Supreme Court declined to review 
the case prior to retrial under the 
law of salvage. 

The insurance companies had 
argued, and the appeals court had 


asserted, that Kellam’s earlier 
decision had found insurance 
companies to be owners of the 
treasure through payment of 
insurance claims. Kellam’s most 
recent ruling contradicts that 
assertion, stating: “The Court made 
no finding at the 1990 trial as to 
what amount of gold was aboard the 
Central America, what amount was 
insured, or what sums the insurers 
paid, or the amount of gold found.” 

In making the award, the Court 
said it felt compelled by the legal 
procedures to award 10 percent of 
the recovered gold to nine insurance 
organizations, even though they 
failed to prove they insured any gold 
or suffered any loss. The claims of - 
several intervenors who said the 
discoverers used information 
provided by Columbia University 
were denied without award. 

Texas oilman Jack F. Grimm 
and the estate of Harry G. John, an 
heir to the Miller brewing fortune, 
had intervened in the case, claiming 
that Columbus-America had im- 
properly obtained and used informa- 
tion from a Columbia University 
ocean survey that Grimm and John 
had financed. Kellam dismissed 
their claim, ruling that the Colum- 
bia University data were in the 
public domain, and that none of the 
targets on the Columbia data were 
the Central America. The univer- 
sity withdrew from the case several 
months ago, after it concluded that 
Columbus-America found the 
shipwreck through its own efforts. 

“In addition to surveying more 
than 1,400 miles of ocean bottom, an 
area the size of the state of Rhode 
Island, hundreds of runs were made 
to recheck objects and to photograph 
them. The salvors spent 487 days at 
sea working shifts of 12 hours each 
... (and) logged some 411,295 hours 
of labor from 1985 through 1992,” 
Judge Kellam wrote. J 
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Spanish Treasure Ship 
Snagged in Gulf of Mexico 


A Spanish brigantine that 
sank off the Louisiana coast 
carrying a cargo of silver coins 
from Mexico was discovered last 
August by a fishing boat that 
snagged a load of silver coins in its 
net. The fisherman, Jim Reahard 
of Grand Bay, Alabama, filed a 
claim on the wreck and hired 
Marex International, inc., of 
Memphis, Tennessee to survey the 
site. 

Using sonar, an ROV, and 
underwater video, Marex pin- 
pointed the wreck in 300 feet of 
water and began recovering coins 
and artifacts. The company 
announced the find in December. 

According to historian Robert 
Stenuit, the ship was the El 
Cazador. It sank in 1784 en route 
from Vera Cruz, Mexico, to New 
Orleans with 450,000 pesos, which 
the Spaniards intended to use to 
stabilize their currency in Louisi- 
ana. The loss affected Spain’s role 
in Louisiana, according to New 
York Times writer William Broad, 
who reported the find in a Decem- 
ber 19 article. “As the Louisiana 
holdings failed to pick up economi- 

cally, they were ceded by Spain in 
1800 back to Fance, which sold 
them in 1803 to the United States 
as the Louisiana Purchase” he 
wrote. 

The El Cazador was a two- 
masted, 90-foot brigantine of war 
that probably carried 18 guns. To 
date, the ship's finders have 
recovered 12,000 silver coins and 
the ship’s bell. 
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Deep-Sea 
Scavenging 
Gets Easier 


By WILLIAM J. BROAD 


PITTOONS. Fine china. Three ship's whistles, 
each weighing 800 pounds. Last month a salvage 
ship sailed into Norfolk, Va., heavy with hun- 
dreds of artifacts — the first booty from the 

sunken luxury liner Titanic to reach American soil But 
whether the recovery of treasure from shipwrecks Is a 
high-minded e‘fort at preserving history cr nothing more 
than mocerm piracy, it has turned into a rush to picx 
through the hulks that clutter the ocean floor. 

The northeastern seaboard of the United States 
alone has some 10,000 major shipwrecks, only a tenth of 
which have been examined. Worldwide, millions of ships 
have been lost over the centuries, some loaded with 
silver and gold. 

Behind the rush are advances in technology that are 
easing recoveries in coastal waters and opening the 
oceanic deep to exploitation for the first time. Treasure 
hunters have long scavenged wrecks in shallow waters, 


where divers go down 150 feet or more. But unmanned” 


sensors and robots, as well as manned mini-submarines, 
are expanding the search area. The Titanic, for instance, 
lies in icy Atlantic waters nearly 2.5 miles deep. 

“We are approaching an era when we will be able to 
explore virtually any shipwreck regardless of depth,’ 
John P. Fish said in ‘‘Unfinished Voyages,"’ a book about 
wrecks off the Northeast coast of the United States. 

The conflict comes because some experts consider 
these twisted masses of old metal and wood to be a 
cultural legacy of the human race, sort of a vast under- 
sea museum with millions of patrons and virtually no 
visitors — until now. 9 

In August, Dr. Robert D. Ballard, discoverer of the 
Titanic, is to wire up the sunken Lusitania with robot 
cameras that will rove inside the hunk and relay images 
by cable to museums on land. 

“Technology has thrown open the pyramids of the 
deep for appreciation or plunder,’’ said Dr. Ballard, who 
in 1989 found the German battleship Bismarck and now 
prowls the globe for famous shipwrecks, mostly photo- 


graphing them for education, entertainment and science. 

“Going down to the Arizona at Peari Harbor and 
recovering belt buckles is not the way to go,” Dr. Ballard 
said; the drama of a shipwreck “‘is in the juxtaposition of 
an ” 

In contrast, saivors often pick apart wrecks for the 
most valuable items. RMS Titanic Inc., the New Yort 
company that is salvaging the Titanic, says its latest 
expedition succeeded in scooping up some 800 artifacts. 
Its president, Arnie Geller, said that history will quickly 
be lost unless the thousands of items still below are 
carefully recovered and restored. 

“Many of the artifacts have deteriorated to dust 
already,’’ Mr. Geller said. ‘‘It won't be long until there’s 
nothing feft. My position is simple: We want to preserve 
an important part of our history and, in the process, turn 
a profit.” ‘ 

So do a growing number of other investors and. 
salvors. The Columbus America Discovery Group, based « 

in Columbus, Ohio, has recovered more than a ton of gold 
from the Central America, a 19th-century side-wheei 
steamship that sank off South Carolina. The Scientific’. 
Search Project Inc., of Point Richmond, Calif., is survey. ‘ 
ing hundreds of wrecks off Florida. a 
Eager to fight the pirate image, Seahawk Deep 
Ocean Technology Inc., in Tampa, recently won praise 
from archaeologists for its painstaking recovery of a 
17th-century Spanish merchant ship that went down off 
the Dry Tortugas in 1,500 feet of water. With a deep- 
diving robot, the company recovered not only pearis, . 
gold bars and jewelry but wooden beams, olive jars and 
ballast stones, recording each item's position for future 
archaeological analysis. Even some human teeth were 
singerly recovered, including a pre-eruptive molar of a 
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It is such attention LO de' 


1 have been 
bans the exhibition The 300- 
investigation. ide 
ria congress of Maritime Museums Is cons ring 4, 
sa ae, is private gain versus pee 4 
said Peter Neill, president of the Un terial found om 
m in lower Manhattan. Look at ce'10' 
land. Ter ll ir eal Bed, ny should it be 
-ds. bones and archaeologica . , 
ory different for precious materials that have been 
submerged?” , 
Mr. Neill said his museum ha 
opportunities to acquire valuable artifac 
because "It would glorify a process of 
*PPrput salvors say the conservators are Sa Pg 
crites. ‘'If we had to take out all the goodies on rag ei 
museums that weren't found by archaeologis 
would be empty,” said Robert F. Marx, a marine archae- 


st who also hunts treasure. 
eet course, precious items can find ‘many, eae 
outlets, including auction houses like Sotheby's er 
Chnistie’s. And in January, some two dozen salvors 
an auction amid the casinos of Atlantic City, attracting 


reds of gawkers and gamblers. Up for sale was $50. 
Denies worn of pelitsate, Inciding silver rupees, Spas- 
ilsh colonial rings and jewelry, Chinese Sung Dynasty 
porcelain bowls and a golden Buddha. 

The wrecks producing such riches are starting to 
come under tighter control, at least when in waters 
under some kind of government jurisdiction. Many 
American states, Mr. Neill said, are starting to survey 
their coastal waters to assess the wealth, financial ang 
cultural, that may lie there. “ 

Moreover, sovereign countries including Mexico, 
Colombia, Indonesia and Turkey have begun to map 
their own deep waters and recover the riches of histori- 
cal shipwrecks, realizing that any treasures may soon 
disappear amid the undersea gold rush. 


twice wrned down 
ts from salvors 
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Israeli Treasure 
The Persian Gulf crisis has 
captured the Headlines 
since Iraq occupled Kuwait. 
However, Isreali archeolo- 
gists have not been idle | 
during this time. 

They have discovered 
rare coins, bronze figurines . 
and ancient bathing acces- ; 
sories scattered amid the 
sunken ruins of a 1,900- 
year-old Roman ship. 

The wreckage was ap- 
parently exposed by re- 
gional disturbances and 
appeared to be a Roman 
cargo ship which sank on 
its trading route. 

Divers have been 
searching after every storm 
with the hope of uncover- 
ing new treasures. 

The Marine Inspector of 
the Isreali Antiquities Au- 
thority, Ehud Gaitil, said 
similiar wrecks were be- 

lieved to be buried under 

the seabed along the Isreali 
coast. 
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Civil War vessels 
footed of valuables 


Qy BRYAN SMITH 


———— 7 a, 
i NEWPORT NEWS, Va. — Two 
then pleaded guilty Friday to pillag- 
ing thousands of dollars in relics 
trom two Civil War ships in the 


lucking weapons, butfons and 
belt Rickles from the sunken wrecks 
of the USS Cumberland and the 
Confederate raider Florida. 

The men are scheduled to be sen- 
tenced Nov. 5 in U.S. District Court. 

The men admitted in a brief court 
appearance that they used clam 

‘tongs to pull artifacts and wood 
' planks from the ships during the jate 
'1980s and early 1990 in violation of 
the federal Archaeological Resource 
Protection Act. 

They admitted advertising some of 
the relics in the “North South 
Trader,” a national Civil War collec- 

y ine, in 1989. 

They also acknowledged trading 
and displaying the items at Civil War 
relic shows in Richmond, Williams- 
burg and Fredericksburg, all in Vir- 
ginia. 


In addition, the men admitted pro- 
viding brass from the CSS Florida to 
be melted down into belt buckles and 
sold, Special Assistant U.S. Attorney 
Anthony Antonellis said. 


i 


Hastings, of Poquoson, Va., and 
Christman, of Newport News, turned 
the artifacts over to the Navy, which 
owns the ships, on Aug. 8. 

They admitted taking the items 
but said they did not know what they 
were doing was wrong. 


After Friday’s hearing, however, 
Antonellis said ignorance of the law 
was no excuse for taking items from 
the ships, which are listed among 
Virginia’s historic landmarks. 

Federal authorities must grant au- 
thority to dive on and pull relics 
aE eee 
\ e ion to the Uni 
ironclad Monitor. ia 

The Cumberla: hich 
a : ~ ae which was built 
went down with more than 100 men 
on board after a fierce battle with 
the Confederate ironclad Merrimac. 
also known as the Virginia. 

The Florida was captured by th 
Union and scuttled in the Tate 
River in 1864, a few hundred yards 


AUV Odyssey 
Under the Arctic 


ae Massachusetts Institute of 
Technology reports that its Sea 
Grant Underwater Vehicles 
Laboratory successfully deployed 
its newest autonomous underwater 
vehicle beneath the Arctic ice, The 
nine-day expedition was the 
Odyssey I's first major Scientific 
operation and it paves the way for 
inexpensive surveys of the previ- 
ously unmappable underside of 
Arctic ice. 

Launched from a hole cut 
through five-foot-thick ice ata 
camp approximately 170 Mhiles 
offshore of Prudhoe Bay, Alaska, 
the AUV demonstrated that new 
generations of low-cost vehicles 
may revolutionize studies of the 
world's oceans. 

Odyssey II is the most recent 
addition to a fleet of small, adapt- 
able autonomous underwater 
vehicles (AUVs) built to run 
oceanographic missions on non- 
military-sized budgets. With 
components costing less than 
$75,000, the 360-pound Odyssey II 
can travel 170 miles at depths up 
to 3.7 miles, and is the first deep- 
diving AUV to carry a sonar system 
and two acoustic navigation 
systems. ee 

During the March expedition, 
the vehicle made several runs 
beneath the ice, conducting pre- 
liminary tests of under-ice mapping 
and obtaining data on conductivity, 
temperature, and depth before 
piloting itself back into a capture 
net at its point of entry. Thanks to 
an innovative navigation system, 
the AUV was able to successfully 
maneuver beneath the irregularly 
shaped icepack and return home 
with pinpoint accuracy. To help 
scientists communicate directly 
with the vehicle in future missions, 
preliminary acoustic communica- 
tion tests were conducted with 
members of the Woods Hole 
Oceanographic Institution, with 
listening posts set up at various 
sites around the ice flow. 

This was the first round of 


many low-cost AUVs operate 
interactively from remote sites, 
opens the Possibility of collecting 
oceanographic data Over greater 
areas and for longer periods. The 
high costs of oceanographic vessels 
had Previously prohibited this 
Scope of data collection, 

Odyssey II provides a unique 
capability for responding to tran- 
Sient events in the ice. Because the 
Arctic ice plays a significant role in 
air and sea interactions, under- 
standing its mechanics will figure 
prominently in predictions regard- 
ing global climate. AUVs provide 


an affordable, viable means of 
exploring unmapped environments 
otherwise unreachable by humans. 
Because they do not rely on tethers, 

UVs need not be tended by a 
surface ship and are not subject to 
the problems associated with miles 
of underwater cables, 

Odyssey IT wil] study hydro- 
thermal vent Systems on the Juan 
de Fuca Ridge off the coast of 
Washington State in August and 
on the East Pacific Rise in 
October.O . 


Swimming With the Fishes and ‘Becoming One’ 
One of Hollywoods’s true immortals, Don Knotts, 

once portrayed a man who loved fish so much, he wished 

he could change from human form to salmon form, or | 


marlin form, or even herrin 


g form. Any fish form would 


do. As “The Incredible Mr. Limpet,” Knotts fantasized. 
so much about becoming a fine finny friend that he | 


eventually did become one. 


Limpet, or, Knotts was so happy with his transforma- 
tion, he found a little “lady fish” and swam off into the 
Ssunset—or whatever fish swim off to under the surface— 


to spawn happily ever after. 


Now, man does not have to Pine so to become a fish. 
Technology has brought forth submarines and submersi-_ 


bles. Man can comfortably inhabit the same environs as 
any fish. He can see them. They can see him. They can see 
each other seeing each other. But it’s not exactly the same 


as becoming one. 


Actually, the differences between man and fish are 
narrowing. Inventions like VASH, or variable attitude 
submersible hydrofoil, are breaking down physical barri- 
ers, allowing man to feel more like a, well, like a fish. 


Built to be a one-man sport submersible—and the next 
best thing man can find to being a dolphin, the 1! 1-foot, 


400-pound VASH is powered by a 100-horsepower ! 


marine inboard engine. 


Tagged by its makers as a “Bionic Dolphin,” VASH is 


the creation of Tarco Research, Poverty Flats, Califor- 


nia. The craft, according to its makers, “Sits low in the 
water, looking for all the world like a dolphin waiting to 


be fed.” 


“Become One” is the urge that VASH’s makers hope 
will inspire prospective buyers to cavort and frolic with 
real dolphins and sea creatures beneath the waves— 
incidentally, videotapes, T-shirts, and newsletters are 
available for vicarious cavorting. 

VASH can dive as deep as 100 feet, has a subsurface 
speed of more than 35 miles per hour, and can even jump 
more than 20 feet out of the water. 
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U.S. accepts revised S 
rules in con 


By GEORGE MOFFETT 
The Christian Science Monitor 
WASHINGTON — By signing 
the most controversial part of the 
Law of the Sea treaty yesterday, 
the Clinton administration is put- 
ting the United States’ belated 
stamp of approval on one of the 
most ambitious experiments éver 
undertaken in international law- 
making. 

“In scale and scope it is unprece- 
dented,” says State Department ex- 
pert Wesley Scholz of the treaty, 
which is known formally as the 
United Nations Convention on the 
Law of the Sea and which will take 
effect Nov. 16. 

The convention has been ratified 
by 63 nations but, until now, has 
been opposed by the United States 
and other industrial nations be- 
cause of provisions that restrict pri- 
vate enterprises now exploring 
ways to mine deposits of manga- 
nese, copper, nickel, and cobalt 
found on the ocean floor. 

A renegotiated version of the 
seabed-mining provisions, 
contained in Part XI of the treaty, 
has now won U.S. acceptance. The 
revised Part XI was approved in 
New York yesterday by U.N. Am- 
bassador Madeleine Albright, open- 


Kolfor develo 


VOFRSHERE. tawaon " 

A compact.underwater 
excavator that can be fitted 
easily onto a remotely oper- 
ated vehicle (ROV) is now 
available from Kolfor Plant 
Ltd. of Dundee, England. 

Unlike other dredging 
equipment, Kolfor’s mini- 
dredge zip pump can be 
mounted onto a ROV with- 
out the need for a dedicated 
dredging skid, and the com- 
pany is marketing the device 
as being suited for diver use. 
Hydraulic power is supplied 
from the surface for shallow 
water applications, and elec- 
trical power for deep water 
use. 


The integrated eductor 


ing the door, Clinton adminis rt he 
officials hope, to se ae cahate 


full Convention by the | , 
and the other industrialized nations. 


If the Senate ratifies the treaty, 
including the amended si 
ing provisions, the United States 
will formally “accede” to the Con- 
vention, meaning that it will be- 
come a party to it without being an 
actual signatory. © fo. 

The treaty’s 320 articles and 
nine annexes, some, of which c 
what has already evolved as cus- 


‘tomary international law, lay down 


ground rules for everything from 
dumping garbage in the oceans to 
fishing and the protection of the 
marine environment. In addition, 
they bestow on coastal nations a 
territorial water limit of 12 miles, 
an exclusive economic zone extend- 
ing 200 miles, and mineral rights 
over the continental shelf. 

Despite extensive revisions, the 
seabed mining provisions of Part XI 
are still the main source of contro- 
versy and are expected to be the 
focus of congressional hearings 
next month. Last week, two dozen 
lawmakers in the House and Senate 
floated resolutions opposing the 
treaty, charging that it would dis- 
criminate against private concerns 
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troversial sea treaty 


have invested millions 
joring seabed miner- 
them to share their 
-developed na- 


that already 
of dollars exp 
als and force 
revenues with less: 


eBut when the Senate reviews the 
full treaty, probably next SP Pe 
is likely to be backed by some of t A 
largest U.S. corporations, whic 
now have a huge economic stake in 
ratification. Among major benefi- 
ciaries will be giant telecommunica- 
tions companies, like AT&T, which 
have spent huge sums laying under- 
sea cables. The treaty guarantees 
the right to lay and maintain cables. 

Likewise, by defining precisely 
and permanently the limits of the 
continental shelf, the treaty will re- 
move jurisdictional uncertainties 
that have complicated the offshore 
drilling operations of oil and gas 
companies. The oil companies and 
other commercial shippers also are 
benefited by the treaty’s guarantee 
of unrestricted movement of tank- 
ers and cargo ships through territo- 
rial waters. A similar right of “inno- 
cent passage” for warships through 
territorial waters, economic zones, 
and straits has elicited Pentagon 
support for the treaty. The treaty 
also enjoys the backing of most en- 
vironmental groups. 


ps Zip pump 


based system is designed to 
pump sand, mud, gravel, 
drill cuttings, and shale 
without being damaged or 
blocked. A heavy duty 
cylinder valve reverses the 
flow at the nozzle, so that it 
can be used to pump or blow 
compacted seabed prior to 
suction. 

The system can be adapted 
to incorporate alternative 
nozzles, fluidising jets, 
limpets and rotary cleaning 
tools. The zip pump has no 
moving parts on the dredg- 
ing side of the system, since 
power is derived from a 
stream of high velocity fluid 
creating a low pressure 


== 


region behind the suction 
nozzle. 

In addition to the new 
minidredge, Kolfor has 
upgraded its four inch 
maxidredge by two inches to 
create a megadredge. It pro- 
duces more than twice the 
volume of the maxidredge, 
and is currently being used 
in Norwegian waters recov- 
ering stones from a seabed 
manifold. 

The megadredge bed jet is 
straight through using the 
ammuler eductor principle 
used on the dredge guns and 


the minidredge. The 
maxidredge bed jet uses a 
venturi 
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By WILLIAM J. BROAD 


N uncommon assault on 
depths of the sea is Betting ts eay Aaihine 
Heertbae submeraibies and unmanned robots 
an eer 
phan itwerriiee agen mound in Atlantic waters more 

A mass of sulfurous ores the 
Astrodome, the mound was torthellin ike ae ila! 
50,000 years by a kind of hidden volcanic action. The 
Mound continues to grow as its lowering chimneys emit 
thick black smoke and extraordinarily hot water meas- 
uring up to 685 degrees Fahrenheit, hot enough to meit 
tn Ste ta aoe of sea anemones and shrimp live 

mound, Contradi 
foot asa biolagient Athens the old view of the ocean 

A ship !s soon to send a drill deep into the heart of 
the blistering-hot ma F fiat 
ed tp ss, searching for its’ inner 

The goal is to better grasp the wo; 
volcanic vents like this one, which first yt read 
years ago. It turned out that their strange fauna lived 
not on sunlight, as most life ultimately does, but on 
microbes that ate malodorous compounds emitted by 
the hot vents, in particular hydrogen sulfide. 

More generally, the work should help reveal some 
of the far-reaching effects of the deep vents: how they 
produce rich metallic ores (including gold), how the 
earth's fiery interior heats the oceans and atmosphere 
(affecting climate) aaé hez far down raicrobes in ue 
hot ocean crust live (possibly comprising a previously 
undiscovered realm). It might also shed light on how life 
Icvelf_got started. 


basic information. like why the mound is located where 
{tis,"’ said Dr. Richard Von Herzen, a sentor scientist at 
the Woods Hole Oceanographic Institution on Cape Cod. 
which is helping to coordinate the research. 

The mound, some 2,000 miles east of Miami on the 
Mid-Atlantic Ridge, is the biggest and deepest of the hot- 
vent fields known to dot the submerged chains of 
mountains that meander some 46,000 miles through the 
global deep like seams on a baseball. 

A team made up of American, Japanese and Euro 
pean researchers embarked on a pioneering |: 
tion of the mound in June and will complete its work 
next year. At the moment, a Japanese submersibie is 
wiring the mound with cameras and sensors. 

The climax of the work {s to occur in October and 
November when the Resolution, the flagship of the 
international ocean-drilling program, lowers a long pipe 
through the Atlantic to drill into the mound for a 
distance of up to three-tenths of a mile. Never before has 
a ship drilled into a deep, hot volcanic vent, and the 
prospect has put scientists in a state of high anticipa- 
thon. 

“Every inch will be exciting,” said Dr. Peter A. 
Rona, a marine geologist at Rutgers University in New 
Brunswick, N.J., who led the team that discovered the 
mound in 1965. ‘It's an ideal natural lab because you 

have one coherent feature, one system, that’s large 


*see+--. ONE HALF FATHOM 


consortium of universities, ocean 
SUtUtlons and government agencic 
@ goal was to reveal for the fin 
(ime the inner workings of such vo, 
canic vents. ‘It made a very gooc 
target,” said Dr. Susan Humphris of 
ods Hole, a leader of the project. 


Creating a Map 


After years of preparation, work 
got under way in June, when the 
Woods Hole ship Knorr made a de- 
tailed survey of the Atlantic mound, 
lowering long cables laden with ro- 
botic scnars, cameras and lighting 
equipment. The goal was to create 
high-resolution maps of the deep ter- 
Tain, which is normally concealed in 
inky darkness. 


The second phase began when the 
Japanese ship Yokosuka left Woods 
Hole in late July for the site carrying 
the Shinkai 6500, the world's deepest- 
diving submersible. It is now wiring 
the mound with sensor packages. One 
will measure temperatures horizon- 
tally across the mound’s length, an- 
other vertically along rising plumes 
of black smoke. Other gear will take 
photographs of smoking chimneys 
and suii more wiii iisten for setsrnic 


rs. 

In September, British scientists, 
diving in the Russian submersible 
Mir, are to wire the mound with six 
more instrument pecraets: 

In concert, this battery of gear will 
measure the mound before, during 
and after the drilling, allowing de- 
tailed measurements of such things 
as the changing patterns of the flow 
of heat and water. Circulatory 
chan; are seen as vital to under- 
standing the nature of the mound’s 
inner plumbing. 


The trickiest phase will be the drill- 
ing, which is to be carried out begin- 
ning in October by the Joides Resolu- 
tion, a ship that at 471 feet, is 
than a fogtball field. Its drilling der- 
rick is 20 stories tall. 


Lowering a hollow, five-inch pipe 
through more than 2.2 miles of water, 
the ship will drill up to four hetes 
across the mound. One is to be very 
deep, penetrating perhaps 1,640 feet. 
Bedeviling the operation are lots of 
unknowns about the composition of 
the rocky mound and the intensity of 
the heat that the drilling bits are 
likely to encounter. 


“The temperatures present a great 
challenge,” said Eugene C. 
operations superintendent for the 
drilling work. ‘‘We're taking a step 
out into the unknown, a huge step 
technologically. It’s undoubtedly one 
of the more difficult situations we've 
ever been asked (o operate in.” 


Extracted through the ‘ong ari 
Pipe will be cores of rocky materiai 
some 2 inches wide and 30 feet long. 
Eventually, mostly back on land, 


For the first time 
ever, scientists will 
drill into a deep 
ocean vent. 


these cores will be minutely exam- 
ined to determine their structure, 
chemistry and mineral content, and 
to see whether they harbor any mi- 
crobes. 


In addition, instruments inserted 
through the holes and into the mound 
will allow scientists to measure such 
things as temperatures and magnetic 
fields. And experiments done in the 
bore holes are to measure things like 
rock permeability. 

The final phase of the Atlantic op- 
eration is to come next March, when 
Alvin, the manned submersible run 
by Woods Hole, is to recover the 
instruments left on the hot mound by 
the Japanese. 

This deep-sea research, if success- . 
ful, is expected to produce a major 
step forward in scientific understand- 
ing of the mysterious hot vents at the 
bottom of the sea. That knowledge, 
scientists say, could shed light not 
only on the evolution of the ocean and 
life but on the earth's climatic fate, as 
weil. 


“Although they're the most remote . 
and inaccessible sites on earth. they 
have a major effect on the atmos- 

** said Dr. Rona, of Rutgers. 
“They're a major component in the 
dynamics of the ocean environment 
and the climate.” 


He added that more practical pay- 
offs could come as scientists get a 
better understanding of how metals 
are concentrated in the deep and per- 

find clues to where to look for 
valuable minerals on land. 

And if the drilling work in fact 
gives substance to the idea that the 
earth harbors a deep microbial bio- 
sphere, that discovery will set science 
on its ear and rewrite the textbooks. 

“None of us knows what we're go- 
ing to find,” said Dr. Reysenbach. 
“It's very exciting.” 
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Japan probe just misses deep-sea record 


NEW YORK TIMES NEWS SERVICE 


TOKYO — An unmanned Japa- 
nese vessel descended yesterday to 
the deepest spot in the world’s 
oceans, sending back the first tele- 
vision pictures of the Marianas 
Trench nearly seven miles below 
the surface of the Pacific Ocean. 

But just as it was on the verge of 
landing on the ocean floor, the re- 
mote-controlled craft was forced to 
abort its mission by an equipment 
failure. The craft apparently fell a 
few feet short of setting a record 
for the greatest depth reached bya 
man-made vehicle. 

That record belongs to an Ameri- 


can manned submersible that, ex- 
plored the Marianas Trench in 
1960. : a sheds 

The Japanese vehicle, called Kai- 
ko, reached a depth 10,911 meters, 
or 35,797 feet — only one meter, — 
or three feet, short of the depth 
reached by the American vessel. 

It was the first to venture back to 
that forbidding netherworld since 
then, and the first with modern vid- 
eo and sensing equipment. Hence 
there was great disappointment 
here when the mission ran into 
problems. 

A second day of deep-sea explo- 
ration planned for today was can- 


celed and Kaiko was being taken to 
Guam for repairs, officials said. 
Kaiko — the name in Japanese 
means a deep or trench — cost 5.4 
billion yen, or about $50 million, 

. Kaiko has a titanium shell able to 
withstand water pressure as high as 
eight tons per square inch at the 
bottom of the Marianas Trench. 

‘The undersea probe is controlled 
by a cable that connects it to a 
support ship. The cable unrolls to'a 
length of more than seven miles as 
the craft descends. 

The vehicle got to within 7 feet 
of the bottom in an area of the 
trench called the Challenger Deep. 


Dialing Up Undersea 
Data—Long Distance 


In the deep waters off the California coast, 
around the submerged faults that make up 
Monterey Canyon, oceanographers this win- 
ter deployed a trailblazing underwater re- 
search system. At first glance, it includes just 
a few ocean bottom seismometers, Current 
meters, temperature and pressure sensors— 
nothing out of the ordinary. But each of 
these traditional research instruments also 
contains a state-of-the-art underwater “acou- 
stic modem,” which can detect and bark out 
digital information, sending it surfing along 
sound waves that slice through the ocean. 
And by doing so, these modems could very 
well bring about a sea change in the way 
oceanographers work. 

Those sound waves can carry data from 
the instruments to a surface buoy, which then 
relays it via radio waves to onshore com- 
puters. As a result, instead of sending ships 
out to recover instruments—a time-consum- 
ing, expensive effore that may yield nothing 
if the instrument has broken down—land- 
based scientists can continuously eavesdrop 
on their bottom-dwelling instruments, re- 
trieving data at near real-time speeds. Inves- 

tigacors can even interact with their experi- 
ments, increasing data collection if events 
such as an underwater eruption occur. These 
are options researchers never had before. “The 
acoustic modems are a great idea. We see the 
whole oceanographic community needing 
them,” says Steve Erchemendy of Monterey 
Bay Research Aquarium Institute (MBARI), 
which operates the Canyon network. 
Ultimately, the modems may help ocean 
scientists address what some call one of the 
most fundamental problems of the field: the 
“ocean sampling problem,” which is an in- 
ability to monitor the world’s waters compre- 
hensively over large distance and periods of 
time. Until now, scientists have been limited 
to relatively brief glimpses of the ocean from 
research vessels and short-lived instruments. 


But one day, in the words of engineer lo 
Catipovic of Woods Hole Oceanograp tl 
Institution (WHOI), acoustic modems wi 
provide a “slobal underwater cellular net- 
work.” This novel idea will allow oceanogra- 
phers to give early warning of deadly tsuna- 
mis, watch video images of marine anima s 
and mid-ocean ridges, do long-term environ- 
mental monitoring of dumpsites and sunken 
nuclear subs, and control autonomous fe- 
search vehicles—all from dry land. 

That optimistic vision has already at- 
tracted generous developmental funding 
from a host of federal entities like the Ad- 
vanced Research Projects Agency (ARPA), 
the Office of Naval Research (ONR), and 
the National Science Foundation (NSF), 
which is sponsoring Monterey’s prototype 
network. Other projects garnering govern- 
ment interest are proposed arrays of modem- 
equipped instruments around the Juan de 
Fuca Ridge off Seattle and in the Labrador 
Sea, the latter to study Arctic water flowing 
into the Atlantic. There are, of course, still a 
few waterbugs in the systems, chief among 
them the reluctance of many oceanogra- 
phers to trust their experiments to new tech- 
nology whose long-term reliability has not 
yet been proven. The allure of the technol- 
ogy, however, is very powerful, because re- 
searchers have long coveted this type of re- 
mote communication. 

Chatting across large stretches of water 
is a formidable task. The ocean effectively 
scatters electromagnetic radiation, making 
communication with most radio waves or 
lasers feasible only for short distances. That 
leaves sound waves, which can punch 

through water for miles. Acoustic modems 
generate these waves by converting digital 
data into electrical signals that vibrate a 
metal plate, like a stereo’s tweeter. These 
devices also have receivers that capture 
acoustic waves and reverse the process. 


Underwater acoustic communication 

dates back at least to the 1950s, a until 
recently it has been hampered by ayphenoms 
enon called multipath, which is particularly 
troublesome in shallow coastal ae un- 
dersea canyons, and other places fc) Oe Te- 
search interest. Multipath is cause by 
acoustic waves bouncing off the sea floor, 
the ocean surface, and even layers of water 
at different temperatures, which produces 
confusing echoes that arrive seconds apart. 
“The reverberation is sO bad. It’s a very nasty 
problem,” says Northeastern Univ crs 
electrical engineer David Brady. Primarily 
because of that, sea acoustic links were lim- 
ited to low data rates—‘speaking” slowly to 
avoid confusion from the echoes—and even 
then useful only in low-echo conditions, 
such as in the deep ocean. 

That limitation left oceanographers stuck 
with their two traditional research methods, 
neither of which made them very happy. Sci- 
entists could adopt what might be called a 
dump and pray strategy, where experiments 
that record data internally are dropped off a 
ship and picked up days, weeks, or months 
later. This approach is restricted by the 
amount of data each device can store, as well 
as by all-too-frequent equipment failures. 
“There’s been more than one experiment 
that when you fetched it, there had been a 
malfunction and you lost a year of data,” 
laments Massachusetts Institute of Tech- 
nology (MIT) ocean engineer Arthur Bag- 
geroer. Alternatively, ship-based oceanog- 
raphers can study the ocean with submers- 
ibles or towed instrument arrays. Not only is 
this expensive—an oceanographic research 
vessel might cost $15,000 a day to operate— 
but the data only describe the ocean when 
and where the ship was. 

In the late 1980s, thanks largely to low- 
cost digital signal processing hardware, mo- 
dem technology—and their data rates—sped 
forward. Engineers could construct, with just 
a few integrated circuits, acoustic modems 
that filtered out signals from noise and even 
took advantage of the multipath nuisance, 
using the late-arriving echoes to check the 
accuracy of the original signal. Investigators 


INTRODUCING THE FIRST ANNUAL 
AUVS INTERNATIONAL UNMANNED 
UNDERSEA ROBOTICS COMPETITION 


JUNE 1995 


Student pPiapeition Winners will receive a substantial tuition award and international 

: ; 

caeuson ie their schools. Both graduate and undergraduate students are eligible. 
inning industrial partner receives recognition through a full page advertisement in 


qe Betsy Finch. 


pe anne Systems Magazine. For a copy of the competition rules and an entry form, 
write: AUVS, 1735 N. Lynn Street, Suite 950, Arlington, VA 22209-2022, ATTN: 


also developed new techni 
data on sound way 
higher dat 


ques for encoding 
€s, Strategies that allowed 
a rates and yet demanded much 
less power. That latter is of Paramount im- 
portance for instruments intended to work 
for months or years on the seafloor. 


In the last few years, Catipovic, Brad 
and their colleagues have been testing hen 
new modems out in a variety of environ- 
ments, ranging from the very shallow 
of Massachusetts’ Buzzards 
sites off Bermuda. Even in a 
tile regions pl 


waters 
Bay to deeper 
coustically hos- 
agued by multipath, their in- 
struments can now send data more than 200 
kilometers at 2000 bits per second. At much 
shorter ranges, | to 10 kil 


ometers, they can 
teliably ' 


increase that rate to more than 


Surface Buoy 


Under and out. A network of acoustic modems can relay data from underwater sensors back to 


equ 
ne Res aepigssute sensor in Monterey Bay, 
er group has proven they can catch 
eeu end Presumably their dead- 
ee eet the act. (And a net- 
€m-equipped ocean bottom seis- 
mometers would make identifying the caus- 
ative quake’s epicenter a breeze.) NOAA 
tsunami researcher Frank Gonzalez and his 
colleagues are now seeking money for an ar- 
tay of acoustically linked sensors that would 
e placed around the Pacific Rim at sites 
known to exhibit tsunami-producing tecton- 
IC activity, such as areas off the coast of Al- 
aska. “We'd be taking a research instrument 
and turning it, with an acoustic modem, into 
a functional reporting system,” Gonzalez says. 
Reporting, however, is only one part of 


SOURCE: WHO! ILLUSTRATION: C. FABER SMITH 


the surface, as well as monitor and control an unmanned research submersible. 


30,000 bits per second, which is just fast 
enough for low-resolution camera images. 
That’s opened up an underwater world of 
possibilities. In the Monterey network, 
which is capable of handling the data flow 
from more than 250 instruments, one group 
is starting to develop a tsunami warning sys- 
tem. Using sea floor pressure sensors that 
reveal ocean swells above, researchers at the 
National Oceanic and Atmospheric Admin- 
istration’s (NOAA) Pacific Marine Envi- 
ronmental Laboratory in Seattle have ob- 
served the rare but deadly full-fledged tsuna- 
mis caused by strong earthquakes beneath 
the oceans, as well as the much smaller 
“mini-tsunamis” that might create waves 
only 1 centimeter high. In the past, they 
could only study these events long after they 
occurred. “To get the data, you would have 
to recover the instrument. That's just a rip- 
roaring pain in the neck,” says NOAA engi- 
neer Hugh Milburn. 
That’s also much too late to warn peo- 
ple on shore. Now, by monitoring a modem- 


communication, and sending commands 
back to an instrument may be as important 
as receiving its data. There are many exper- 
iments, such as those situated near hot un- 
dersea vents, “where if you had known 
something was happening, you would have 
sped up data collection rates. With a mo- 
dem, we'll actually be able to react,” 
MBARI's Etchemendy notes. 

Two-way communication isn’t limited 
to immobile instruments, and the new mo- 
dems may start to take the word “autono- 
mous” out of autonomous underwater ve- 
hicles (AUV). This small but growing class 
of research submersibles is designed to oper- 
ate without a power or communications 
tether. They’ve largely been on their own 
until now, but if all goes as planned on | 
April, researchers will drop a modem- 
equipped submersible, built by James Bell- 
ingham and his colleagues at MIT, through 
a hole in the Arctic icepack so that it can 
map out the underwater ice surface. Distrib- 
uted in ice around the site will be a half- 


eye 


dozen ‘acoustic network nodes that can com- 
mMunicate via radio to controllers and via 
sound waves to the swimming vessel. It will 
be the first test of whether this technology 
can help guide the navigation of a moving 
vehicle—a tricky task considering there will 
bea5 to LOsecond delay response. Even with 
that, Bellingham believes acoustic control 
might save his AUV from being lost at sea 
when one encounters something unex- 
pected. “It would be awfully nice to talk to it. 
Almost any failure now is fatal,” he says. 

Investigators envision more than just 
guiding AUVs. Patrolling submersibles, con- 
stantly sending back data, would make regu- 
lar surveys of mid-ocean ridges, ocean 
dumpsites, or sunken subs. If something un- 
usual occurred, such as an unexpected radio- 
activity release, investigators would know 
within minutes. Some engineers at WHOL 
even believe they will one day acoustically 
guide manipulator-equipped AUV’s through 
tasks like collecting samples. 

Acoustic modems may also go beyond 
guiding scientific probes to actually become 
such probes themselves. Physical character- 
istics of the surrounding water—salinity, 
pressure, and temperature—largely deter- 
mine the multipath phenomenon by chang- 
ing the speed by which various echoes propa- 
gate. In August, says Catipovic, there are 
plans to deploy an array of acoustic modems 
in shallow coastal water, all talking to one 
another. From analysis of the multipaths, sci- 
entists should be able to discern data such as 
a temperature profile of the region. “Asa side 
affect of transmitting, you can learn about 
the ocean,” says Catipovic. 

Despite all these ambitious plans, engi- 
neers admit the new technology is having 
some trouble conquering the hearts of ocean 
researchers, who are reluctant to trust their 
delicate experiments to fancy and largely 
untested gadgets, which still carry a hefty 
price tag of $10,000 each. For instance, al- 
though the Monterey network is capable of 
handling many more instruments, less than 
a dozen are online. “It’s very hard to jar sci- 
entists into doing science a new way,” says 
Catipovic. That's no surprise for a commu- 
nity that was slow to embrace the use of a 
manned submersible like Alvin, he says. 

Yet those who have actually worked with 
the modems, such as Thomas Curtin of 
ONR's arctic science office—which is spon- 
soring the ice-mapping effort—say that sci- 
entists will come around, given proof of reli- 
ability, lower costs, and even faster data 
rates. There's no need to oversell acoustic 
modems, he told Science: “I think it's a revo- 
lutionary technology. At a certain point, it 
will take on a life of its own.” Ifso, amidst the 
bellows of whales and the clicks and whistles 
of dolphins, oceanographers will increas- 
ingly hear the sweet sound of data. 
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DEEPSEA POWER & LIGHT 
(619) 576-1261 
Fax: (619) 576-0219 


NEW PRODUCTS 


ate up to 
This new deep ocean light fixture rated to 11,000 meters depth and can Ee SAN. 
1000 watt lamps. The design features a glass envelope with a specular we ; a al pee 
different beam pattern reflectors are available. The reflectors are protected by a.m ateites 7 
nnector/lamp sockets from our Multi-Seat ites. 
Max-SeaLite as the ~ 
Pia pci mee EEC 


Deep SeaLight 


guard with rubber boot. The DS4 series of co 
lamp. The Deep SeaLight replaces our 


are used making it very easy to re- 
light of choice for deep applications. ~ ". 


SC-503 


tor ; 


A new monochrome frame integration video camera that can be used for synchronizing video 
to strobe illumination. Measuring only 2.0" in diameter by 7.2" long, this camera has a 
derwater 


standard depth raiing of 6000 meters. MIT is using one on the new autonomous uncery 
vehicle (AUV) they are building. 

SeaLoggers 

Small, stand alone temperature logger that can store up to 1800 temperature readings. 
The time interval between readings is set via a computer using a simple software 
program for time periods ranging from 15 minutes to up to one year. Internal 
thermistor and external probe models are available. The SeaLogger housing is 
constructed from titanium, and is rated to 6000 meters depth. 


Deep SeaSource 
The 12 volt, 6.5 amp hour SeaSource battery packs are now available in a oil filled, 
compensated version. These incorporate our own pressure relief valve which can be 


purchased separately. Price of the deep SeaSource is $995. 


MSC-1050 


pressure 


This is a miniature monochrome camera that incorporates the latest state of the art in 
CCD cameras. The camera has an amazing minimum illumination spec of 0.05 lux 
and 400 line resolution. The Delrin housing with rubber crash guards is depth rated 
to 2,000 meters. The housing with connector measures only 1.75" in diameter by 
4.0" long. Size is not the only small aspect of this camera; its price is only $1,750.00. 
Applications include ROV tether management camera, ROV rear view camera, and for 
monitoring deck equipment such as winches, etc. 

* PTZ-2000 

internal pan and tilt. The standard housing 


+s constructed from Delrin plastic with a glass dome port and is depth rated to 1000 


- meters Because the camera is almost neutrally buoyant, it is ideal for small ROVs. 
Base price is $7995. Atlantis Submarines is installing several of these on their newest 
tourist submarine to use for navigation as well as for passenger enjoyment of scenery 


- outside of their field of view. 
SeaStobes 


The PTZ is a color zoom camera with an 


New series of 200 watt seconds strobes. Deep and shallow housings available with special 
glass dome port. Various beam patterns available depending on choice of reflector. Can be 


used with the SC-503 video camera. 
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Silvercrest Submarines — 
Company Profile 


Silvercrest Ltd is a small Briti 

rerest | ritish com 
specialises In manned submarine es 
with contracts performed world 
tions to date, have been a mi 


an underwater docum 
of the original SUrVivors 


Passenger/one pilot submarine “SILVERSUB’ 
(originally named Taurus and built by Hyco 
Ltd). Refitted by Silvercrest Ltd, this sub. 
marine has an operational depth of 1000ft, and 
offers excellent viewing facilities through 
large 36 inch diameter viewports. In addition 
the “SILVERSUB’ has a very large payload, 
and is fitted with tracking equipment, A wide 
range of cameras, scientific instrumentation, 
and tools can be fitted to meet the demands of 
different underwater tasks. 

Silvererest Submarines, The Taut, Oak- 
ridge Lynch, Glos. GL6 7PA, England. Tel: 
0285 760620. Fax: 0285 760620 


Book Review 


Submarine Design for the 21st Century 
by Stan Zimmerman 


Submarine Design for the 21st Century by 
Stan Zimmerman — a new industry guide 
from Pasha Publications — predicts that sub- 
marines will be more important in the next 
century than they have been in this one. 

From strategic to attack, overt to covert, 
nuclear to non-nuclear, submarines are 
increasingly versatile and will cover a wider 
spectrum of roles in international security. 

As the number of nuclear-qualified ship- 
yards declines in the U.S. and Russia, sub- 
marine designers in other parts of the world 
are busy working on the next generation of 
non-nuclear submarines for export ... co-pro- 
duction schemes are under way in Turkey, 
India, South Korea and Australia ... and the 
number of diesel-electric submarine producers 
is expanding. 

‘Submarine Design’ focuses on the grand 
design of submarines. Concentrating on what 
happens in the minds of the policymakers = 
military officers, civil servants and political 
leaders — who decide how to conduct their 
nation’s defense, examining the role of sub- 

marines in the civil as well as military world. 


SILVERSUB 


The reader is taken through the basics of 
submarine design including hull design, prop- 
ulsion methods and how the applications of 
these technologies is influenced by policymak- 
ers. 

Pasha Publications, PO Box 9188, 
Arlington, VA 22219-0188. Fax: (703) 528 
3742 


Tungum in Diving Systems 

An original installation of Tungum alloy tub- 
ing at the Underwater Centre Ltd. in Loch 
Linnhe, Fort William, where the material car- 
ries all breathing gas services, is approaching 
two decades of safe, trouble-free operation. 

The Tungum installation is as old as the 
Centre itself, dating from 1975 when it was 
opened as the North Sea offshore oil industry's 
response to the need for formal diver training 
and certification. Inherent within this need 
was the requirement to build safety features 
into all aspects of saturation diving equipment 
and procedures, not the least being the handl- 
ing of essential oxygen supplies in the confines 
of submersibles, diving bells or chambers. 
Tungum tube was specified as the carrier for 

the Centre’s life support gas applications 
because of its spark-proof and high thermal 
conductivity characteristics. These are fea- 
tures which contrast with those of stainless 
steel whose inadequacies in such situations 
were exposed in a major NASA fire caused by 
a rocket explosion in an oxygen-laden atmos- 
phere. 


2238 


The fire spread catastrophically due to the 
ignition of the stainless steel tubing, not justin 
the immediate accident centre but also 
through the bulkhead containers and into 
adjoining spaces via a thermal lance effect. 

The fire-spreading nature of stainless steel 
was clearly too insecure a feature where safety 
was of paramount importance, especially in 
the provision of life-support breathing gases 
within diving systems. 

As a result, Tungum is also specified for 
divers’ hot water heating circuits and hyd- 
raulic retrieval systems for bells and submer- 
sibles and has become the industry standard 
for all life support gas applications and 
auxiliary services within diving spreads. 

As well as its intrinsic spark-proof nature, 
Tungum offers clean bore properties which are 
an essential aid in purging oxygen systems of 
foreign materials which can become explosive 
in the presence of oxygen if not completely 
removed. 

In addition, the material combines great 
strength with ductility — making it easier and 
less time-consuming to work with than stain- 
less steel — and is extraordinarily resistant to 
marine corrosion, producing a thin oxide coat- 
ing which perfectly maintains the tube mate- 
rial without the crevice corrosion and chloride 
pitting typical of stainless steel tube. 

Tungum Hydraulics Ltd., The White House, 
Arle, Cheltenham, GL51 OAD. Tel: 0242 
245521 


Scientists find surprising number 
of active voleanoes on sea floor 


NIEL C. NASH 

Ney You tires News Service 

BUENOS AIRES, Argentina — 
Scientists mapping the sea floor 
600 miles northwest of Easter Is- 
land, in the South Pacific, have 
found what they say is the greatest 
concentration of active volcanoes 
on Earth. : 

Using sonar scanning devices to 
peer into the ocean depths, the sci- 
entists aboard the research vessel 
Melville were surprised to discover 
1,133 seamounts and volcanic 
cones in an area about the size of 
New York state. Many of the volca- 
noes rise more than a mile above 


the ocean floor, and some are al- 
most 7,000 feet tall, with their 
peaks 2,500 to 5,000 feet below the 
sea’s surface. 1 
Two or three of the volcanoes 
could be erupting at any given mo- | 
ment, said Dr. Ken Macdonald, ‘a 
professor of marine geophysics at 
the University of California at Santa 
Barbara who was a leading scientist 
on the project. 1 
Macdonald, along with Dr. Tanya 
Atwater, professor of geological 
sciences at the UC Santa Barbara, 
and Dr. Don Forsyph, a professor of 
geophysics at Brown University, 
were surprised by the sheer num- 


ber of volcanoes they found while 
conducting surveys aboard the Mel: 
ville from November to mid-Janu- 
ary. 
“We thought we would find a few 
dozen new volcanoes,” Macdonald 


Indeed, the finding underscores 
Just how little is known about the 
ocean depths. Many scientists say 
more is known about the mountains 
and valleys on the dark side of the 
moon than about the ocean floor. 

One potential benefit of the dis- 
covery, scientists said, is that the 
volcanic eruptions are generating 
large new mineral deposits, includ- 
ing copper, iron, sulfur and gold. 
Although the minerals cannot be 
commercially exploited now, future 
_ technological advances could make 


that possible. 
The discovery is also likely to 
intensify speculation over whether 
volcanic activity could change wa- 
ter temperatures enough to affect 
weather patterns in the Pacific. 
Scientists are interested in de- 
termining whether periods of ex- 
treme volcanic activity underwater 
could trigger El Nifio, a phenome- 
non that alters weather patterns 
around much of the globe every 
four to seven years, gare 


at 


' 


El Nifio occurs when a giant high! 
Pressure system centered near 


Easter Island drops slightly in pres- |, 
sure and triggers a change in the | 


circulation of Pacific ‘currents, 
bringing warmer water to certain 
areas and colder water to others, 
The shift has decimated the South 
American fishing industry in cer- 
tain years. ; 


Vents on Mid-Atlantic Ridge 

During a major Natural Environ- 
ment Research Council-funded ocean 
exploration program, scientists using 
the TOBI (towed ocean bottom instru- 
ment) vehicle—built by the United 
Kingdom’s Institution of Oceanogra- 
phic Sciences Deacon Laboratory 
(IOSDL) in Surrey—found further 
hydrothermal vents in the ocean floor 
on the mid-Atlantic ridge. 

The TOBI vehicle consists of a 
number of key components including 
the underwater electrical connector 
system. The Impulse connector system 
selected for this exacting application 
was supplied by the PDM Group. 
Connectors are of the wet-pluggable 
type, enabling the user to change the 
configuration of the instrumentation 
at sea, without the need for a “dry” 
laboratory environment. 

The connector system has performed 
extremely well, enabling the vehicle to 
provide much valuable information to 
the scientific community. 


AUTONOMOUS BENTHIC 
EXPLORER 


Woods Hole Oceanographic Institution’ s 


Autonomous Benthic Explorer (ABE) has 


undergone trials in Preparation for its 
ultimate mission. ABE will move about 


the ocean floor at depths of up to 18,000 


said. “Instead we found over 1,000 
feet, exploring and gathering data at such 


that had never been mapped be- 


fore. Sites as the hydrothermal vents, areas of 
seismic activity and even hazardous waste 
dumps. The vehicle will remain on site 
for periods of up to a year without 
intervention by man. 


A marine geologist who was not 
part of the research team, Dr. Janet 
Morton of the United States Geo- 
logical Survey in Menlo Park, said, 
“Though you would expect to find a 
lot of volcanoes there, 1,100 is a 
much greater density of activity 
than other parts of the sea floor.” 


Volcanic outburs 


By WILLIAM y. BROAD 
New York Times News Service 


ABOARD ATLANTIS 2 — Sci- 
€ntists on a research expedition off 
the Oregon coast are finding that 
the ocean’s barren abyss can rapid- 
ly be colonized by new life. ° 

The icy sea floor a mile and a half 
below this vessel has recently been 
heated by a volcanic eruption and 
enriched with a rush of minerals in 
solution. 

The eruption created warm flows 
of shimmering water that have 
come alive with odd-looking colo- 
nies of bacteria, some Sporting long 
tendrils that sway back and forth in 
Warm Currents. 

The bacterial colonies, the scien- 
tists say, are eventually likely to be- 
come feeding grounds for complex 
forms of higher life, 


The sea-floor eruption, which oc- 
curred in late June a few hundred 
miles off the Oregon coast, is the 
first to be monitored from its earli- 
est stages. Previous studies of vol- 
canism at sea occurred after the 
fact because no one was aware of 
the outbursts at the time. 


But this one was detected at the 
start by a formerly secret Navy lis- 
tening system, and its many effects 
over some 25 miles of sea floor 


have been closely studied by six re- 


search expeditions. 


The current voyage is the first to 
explore the site with a minisubmar- 
ine, which has repeatedly carried 
three people down to the ocean 
floor. The submersible Alvin (25 
feet long) and its support ship, At- 
lantis 2, (210 feet long) are run by 
the Woods Hole Oceanographic In- 
stitution on Cape Cod. 

e 


Hot springs hosts 


One goal of the 20 scientists 
aboard this ship is to understand 
how deep volcanism gives rise to 
exotic life in the inky depths, where 
temperatures hover just above 


freezing. 


ts host new sea life 


Snow blower 


During the expedition, Marvin D. 


Lilley of the University of Washing- 
ton and Randolph A. 
U.S. Geological Survey dove to an 

“area marked by strong biological — 
‘snowfall. After some searching, 
they came across fissures in the 
ocean floor populated by dense col- 
onies of bacteria that formed long 

' tendrils in the warm currents, wav- 

ing back and forth. 


Koskiofthe | 


Temperatures at such fissures 


"1" ‘reached 65 degrees F ahrenheit, —! 


S 


Wee a cf ‘a 

Since the initial discovery of by- ee 
drothermal vents in 1977, scien- <3... 
tists around the globe have identi- -“"] 
fied more than a dozen'sites on 
midocean ridges where hot springs 
are host to bizarre creatures like gi- 
ant clams and tube worms. : 

The volcanic ridges 2 also periodi- ' 
cally erupt hot lava toform new <3 
ocean floor, as was the case heré ““% 
last June. So fhe a 

The exact relationship between . 
these volcanic outbursts and new 
life has long been cloaked in mys- 
tery. For instancé, no one knows 
whether lava flows aré routinely 


tt 
wef th 


“had begun to produce 
= eOMucopia. 26 3. 
“* But in that 
s*area had previously been heavily 


hort of the very hot flows found at 


some mid-ocean ridges. Clumps of 
the waving bacteria would occa- 

~ sionally come loose from the fis- 
sures, joining the swirl of biologic 
“Snowfall. |. d 

+. In an interview after his dive, Lil- 


ey said the only similar finding ac- 


curred in the Pacific Ocean off Cen- 
tral America two years ago when 
_,Scientists stumbled upon a recent 
se 4:VOlcanic eruption and discovered 
_%<,that its warm, mineral-laden waters 


a biological 
pee Canal as 
case, he noted, the 


colonized by deep-dwelling organ- 


_. isms. In contrast, the current area 


is virgin territory. 
“I don’t think we’ve found the 
most vigorous site here so far,” Lil- 


colonized and, if so, how quickly. ..... ley said. 2 PC iga iat. 


Answering such quéstions is a 
fundamental goal of this two-week 
expedition. The eruption under ii 
Study occurred along a segment of 
the Juan de Fuca ridge’ off the coast 
of Oregon and Washington. ys 


Scientists aboard this research 
ship have used a variety of devices 


and William 


During another Alvin dive, Lilley 
W. Chadwick of the Na- 


tional Oceanic and Atmospheric Ad- 


ministration found dozens of other 
fissures on the ocean floor where 
bacterial matter was spewing forth 
quite actively, including one very 


~ €nergetic vent that Lilley nick- 
__ named “Snow Blower.” The highest 


to sample flows of pillow-shaped la- 4 temperature measured at the cow, 
va, take water samples, track volca- ° Vents was 88 degrees Fahrenheit. 


nic plumes through the water and i 
photograph the sea floor’s other-° 
worldly landscape. =) 2.--- 


Some regions of thedeepare 
clouded by drifting bits of whitish 
bacteria that swirl like falling snow. 


aA 2 


+ The scientists here plan to leave 
a half-dozen instruments on the 


ocean floor to monitor the evolution 


of these biological communities 


over the next few months. The gear 


is to be retrieved sometime next 
year, probably in June. 


{ 
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U/W Volcano Forming 
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By Michael Woods 


he mysterious fe 
I geologic forces | 
powering the cur- 

rent eruptions of 

Hawaii’s Mount 
Kilauea are quietly 
creating the newest 
piece of American ter- 
ritory. Climbing with 
agonizing slowness 
from the warm tropi- 
cal waters just south- 
east of the Big Island 
of Hawaii is an under- 
sea mountain named 
Loihi. Volcanologists 
believe Loihi eventu- 
ally could emerge 
above the surface as 
the ninth Hawaiian 
island. 

“Loihi has grown 
about 10,100 feet from 
the Pacific floor,” says 
Thomas L. Wright, sci- 
entist-in-charge of the 


R. Madden © Nat'l Geographic Society 


Loihi — Magma 
sprays from Hawaii's 
Mount Kilauea. The 
same undersea fires 

sia could form Hawaii's 
Hawaiian Volcano 


Observatory. “It seems "nth island. 

‘o be tapping the same source of magma (lava still 
inderground) as Kilauea. Loihi needs about 3,100 more 
eet to break the surface.’’ Volcanoes have been 
2reating and modifying the Earth’s environment over 
eons of geologic time. Over 80 percent of the Earth’s 
surface is of volcanic origin. Volcanic eruptions have 
formed fertile soils, sculpted mountains, plateaus, and 
other majestic landscapes. Gaseous emissions from 
volcanic vents even helped form the early atmosphere 
and oceans — where scientists believe life first 
emerged. Yet the volcanic machine powering Kilauea 
and building Loihi may rank as the most visible and 
more persistent example of this little-known facet of 
volcanoes. Kilauea has been in the news since its 
current eruption began on Jan. 3, 1983. Lava oozing at 
the rate of 635,000 cubic feet each day has spread 20 


USA’s Newest Property 


iles east to the Pacific Ocean. ie 
Rava flows from the eruption, 50 feet thick in some 


aces, already have destroyed 140 homes and caused 
apes than $60 million in damage. Last May 9, a 2,000- 
foot-wide flow cut off an entire village on the island’s 
southeast coast, forcing Gov. John D. Waihee to 
declare the town a disaster area. : 

These highly publicized lava flows, and those silently 
lifting Loihi toward the surface, result from the 
peculiar form of volcanic activity occurring in Hawaii. 
Most of the 500 active surface volcanoes on Earth 
straddle the margins of continents and the huge plates 
of rock that are fitted together like pieces of a jigsaw 
puzzle to make up the planet’s surface. 

Earth’s surface consists of about a dozen of these 
plates, each of which is about 50 miles thick. The 
plates move relative to each other a few inches a year. 
Active volcanoes tend to occur in zones of underthrust- 
ing or “subduction,” where one plate slides beneath 
another. But Hawaiian volcanoes are believed to result 
from a different phenomenon termed ‘hot spot”’ 
volcanoes. Geologists theorize that deep under the 
Pacific plate is an exquisitely hot, stationary region 
termed the ‘‘Hawaiian hot spot.” Like a propane torch 
placed under a moving sheet of plastic, the hot spot 
melts rock in the overriding Pacific plate. The molten 
rock, or magma, is less dense than surrounding solid 
rock, and rises through fracture zones to spill onto the 
surface or ocean floor. 

Over a span of about 70 million years, the continuous 
movement of the Pacific plate over this stationary 
“fountain of fire’ sputtered a trail of more than 80 big 
volcanoes over the floor of the Pacific Ocean. Called 
the Hawaiian Ridge-Emperior Seamount Chain, the 
islands and undersea mountains stretch northwest 
about 4,000 miles, from the Big Island of Hawaii to the 
Kamchatka Peninsula in the Soviet Union. 

The five main Hawaiian islands are the tops of 
volcanic mountains formed as the Pacific plates moved 
over the Hawaiian hot spot. Continued movement of the 
Pacific plate promises to give Hawaii a new island. If 
theories about hot spot volcanism are correct, plate 
movement eventually will carry the Big Island off the 
Hawaiin hot spot. The two active volcanoes on the 
island — Kilauea and Mauna Loa — will become 
extinct. The hot spot then will pour molten rock onto 
the surface through the next volcano in the Hawaiian 
chain. Experts do not know exactly when Loihi will 
break the surface and emerge as a new island. 

Assuming that Loihi’s growth continues at current 
rates, it could take anywhere from a few thousand to 
tens of thousands of years. But other fates also may 
await the infant volcano. Infusion of molten rock from 
the hot spot, for example, may halt unexpectedly. 
Loihi’s growth would be stunted, leaving it just another 
seamount in the chain. National Geographic News Service 
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Sylvia Earle 
championing - 
Earths oceans 


BY BETH BAKER 


Iving at night is wonderful lik 
diving into a galaxy oflight. With 
Gear eae sea tums into 

e ou ; : 
ieee shore? fvouare in 
Such fantastic imagery is the stuff of 
everyday conversation for marine 
botanist Syivia Earle, 58, who has done 
as tauch as any individual to promote 
the world’s oceans and the life they 
hold. In her role as Scientist, explorer, 
entrepreneur and environmentalist, 
Farle is championing the fate of the 

Blue Planet. 

“People who sit in Indiana or Arizona 
never see the sea, but they are affected 
by oceans,” Earle tells a reporter over 
breakfast at Washington's prestigious 
Cosmos Club. “Every breath we take 
is directly tied to the condition of the 
oceans. It’s the source of most of the 

planet's oxygen, it shapes the character 

of weather and it’s home for most of life 
on earth, both in terms of volume and 
diversity. We don't think about it every 
day but we ought to.” She is one ot 
the world’s leading experts on oceans 
and a record-setting deep sea diver 
who, when not on far-flung adventures 
or delivering lectures, works at Deep 

Ocean Engineering, a corporation she 

co-founded in 1981. The company’s 

goal: to provide the vehicles necessary 
for further ocean exploration. 

One result has been Deep Rover, an 
easy-to-maneuver, relatively inexpen- 
sive submersible. But it’s not enough 
for Earle, who dreams of developing a 
way to plumb the furthermost ocean 
trenches, to study these: unseen 
reaches “not just for 20 minutes, and 
not just for robots, but with our own 
eyes, for long periods of time.” 

Less than one-tenth of 1 percent of 
the deep has been explored, she says. 
While some may imagine a vast sandy 
plain, the deep ocean is teeming with 
life. “New species are expected every 
time you go into the sea,” says Earle, 
who has observed dozens of new 
species. eight of which she has offi- 


Cally described and named, 
Chine A loved the sea since, as a 
» She moved to Florida and 

“backyard became the Gulfa Mexican” 

So infectious is her enthusiasm that 

re ia ae more than one cau- 

Ous terrestrial to experience diving 
firsthand, including her 81-year-old 
mother—whom Earle calls her “guid- 
ing spirit.” 

While Earle prefers rhapsodizing 
about the wonders of the seas, with 
prompting she discusses a few of her 
career highlights. Among them: 

@ Her 1979 “Jim dive,” on record as 
the deepest, most sustained sea dive 
in a one-person dive suit. (A life-size 
replica of the “Jim suit,” replete with a 
hologram of Earle and an audiotape of 
her voice, is at the National Aquarium 
in Baltimore, Md.) ; 

@ Being appointed, in 1990, as the 
first female chief scientist of the Na- 
tional Oceanic and Atmospheric Ad- 
ministration (NOAA). 

One measure of her colleagues’ es- 
teem for her: Five species of marine 
life carry Ker ‘name, including D:- 
adema sylvie, a sea urchin, and Pilina 
earii, an alga. 

Earle has logged 6,000 hours under- 
water, cataloging marine life, assess- 
ing environmental damage, exploring 
uncharted territory and she enthusias- 
tically shares her findings. 

Whales are one of her Se ee 
favorite subjects. “Being inspected by 
whale thatis 40 feet long and weighs 40 
tons when you're 5 feet long and weigh 
110 pounds is giorious!” she says. 

Her experiences with whales illus- 
trate the connections she sees between 
the health of marine life and that of 
people. “Whales are suffering from pol- 
lution,” she says. “The oceans have 
changed chemically from some of the 
same substances we worry about. Pes- 
ticides, PCBs and heavy metals in our 
diet are also a worry in the diet of 

whales.” 

Her investigations have led her 
around the globe, from Prince William 

‘Sound, to assess damage from the 
Exxon Valdez oil spill, to the Persian 
Gulf. Earle was one of six leaders of an 
international body of scientists 
charged with studying the conse- 
quences of the Gulf oil well fires. “The 
environment [there] is forever 


changed,” she says. “Where scientists 


a few years ago measured as many as 
half-a-million organisms per square 
meter, they're now finding half-a-dozen 
or so.” 37 


Earle is dedicated to fighting. She ticks 
off major threats to the ocean: Dump- 
ing of wastes. Chemical runoff from 
lawns and farms. Atmospheric fallout 
from air pollutants. Overfishing. 

Twenty years ago, the U.S. govern- 
ment seemed interested in protecting 
and learning from the ocean. “Tektite 
I.” a 1970 experiment in underwater 
habitats, had been a success, both in 
terms of scientists’ ability to live un- 
derwater and in the wealth of data 
gathered. Earle led the all-female seg- 
ment of the experiment, living under- 
water off the Virgin Islands for two 
weeks. 

Upon returning to shore, the scien- 
tists. were greeted by an applauding 
crowd and given red roses. Public 
commitment to underwater research 
seemed assured. 

But the enthusiasm was short-lived. 
In the pull and tug over federal spend- 
ing, the space race won out while 
ocean exploration i 

Not that Earle is against space explo- 
ration, she hastens to add. “But it is at 
least as important, perhaps more so, to 
understand this planet from the inside 
out.” ; 

Our ignorance costs us in many 
ways, according to Earle. There are im- 
portant commercial applications to 


pursue. The Japanese, she notes, are 


researching the use of deep-sea micro- 

What limited research there has been 
has yielded “tremendous dividends,” 
says Earle. For example, in recent 
years the submersible vehicle, “Alvin,” 
discovered a string of active volcanoes 
off South America: The volcanoes are 
believed to be tied to El Niiio, the 
warm ocean current that is dra- 
matically altering global weather pat- 


"FPS crucial to learn about the planet 
before too much irreparable harm is 
done, Earle believes. “We are swittly 
... Tuining the opportunity to learn to 
live in a sustainable way, in a balanced 
and harmonious way, with the rest of 
life on earth, on which we are utterly 
dependent.” 

Understanding the oceans would 
deepen our Imowiedge of the interde- 
pendency of life on Earth. “Most peo- 
ple don’t see the connection between 
our daily lives and the life of earth- 
worms, beetles and frogs, sharks and 
ancient creatures that don’t yet even 
have a name,” says Earle. “But if we 
could get one thing right, it would be to 
understand that connection and to 
prize it, not just to respect it, but to 


ehanch and nrntort it” 


